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EXECUTIVE SUMMARY

The Missouri Integrated Water Quality Report waspared by the Missouri Department of
Natural Resources (MDNR, or Department) to meatireqents stated in sections 303(d),
305(b), and 314 of the federal Clean Water ActctiSe 303(d) requires states to submit a list of
waters not meeting water quality standards. Sest®5(b) requires an assessment of surface
water quality and summary of monitoring and potiatcontrol activities. Section 314 requires a
status and trends assessment of publicly owned.lakke primary purpose of this report is to
provide the United States Environmental Protecfigancy and the residents of Missouri with an
update on the condition of surface water qualitthmstate.

Data used in this report were generated throug#partment’s monitoring activities, and the
work of other agencies and organizations operatirggnjunction with the Department or
independently. Data were assessed using proceclimégined in the Department’s 2014 Listing
Methodology Document (LMD). Monitoring and assesstmainly focused on classified lakes
(303,014 acres) and streams (24,491 miles) thrautg@ssouri.

The 2014 section 303(d) list of impaired waterauigg total maximum daily load studies was
approved by the Missouri Clean Water Commission (G\Wh April 2, 2014. This list includes
381 water body-pollutant pairs for both classifeetl unclassified waters. Common pollutants
included bacteria, heavy metals, low dissolved exyim water, and mercury in fish tissue. Most
common pollutant sources included nonpoint sowoeff (agriculture, urban, rural, unspecified
nonpoint sources), mining related impacts, atmaspldeposition, and municipal wastewater
treatment plants (WWTPs) and other point sourdésrty-one water body-pollutant pairs listed
in the 2012 Section 303(d) were removed from theA23t.

For the 2014 reporting cycle, data were availablassess approximately 10,473 miles of
classified streams and 188,142 acres of clasddiezs. Of those streams, data indicated 4,814
miles (46 percent) fully supported designated tisaswere assessed, while 5,659 miles (54
percent) were found to be impaired for at leastae®gnated use. Major causes for impaired
uses included bacteria, low dissolved oxygen, nrgricufish tissue, heavy metals, and limited
aquatic macroinvertebrate communities. Major sesiaf impaired uses included urban and
agricultural nonpoint source pollution, municipaiqt sources, and mining activities. For
classified lakes, 188,142 acres (73 percent) Bulyported their designated uses that were
assessed, while 70,372 acres (27 percent) werdraddfar one or more designated uses.
Primary causes of impaired uses in lakes includeidemts, chlorophyll-a, and mercury in fish
tissue. Major pollutant sources included urbanagritultural nonpoint source pollution,
atmospheric deposition, and municipal point sources

Trophic status was summarized for 227 lakes (2@0Pak9), where 13 lakes (757 ac.) were
classified as oligotrophic; 48 lakes (85,107) waesotrophic; 136 lakes (178,917 ac.) were
eutrophic; and, 30 lakes (4,412 ac.) were hypevpbic. The most notable lake trend was
observed in the Ozark Highlands region, where @eing levels of nutrients and mineral
turbidity were observed.
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PART A: INTRODUCTION

A.1l. Reporting Requirements

This reportMissouri Integrated Water Quality Report for20vgs prepared by the Department
to fulfill reporting requirements contained in sens 303(d), 305(b), and 314(a) of the federal
Clean Water Act (CWA). CWA Section 303(d) requiesxh state to identify waters not meeting
established water quality standards, and whichlatdoan approved Total Maximum Daily Load
(TMDL) study or a permit requiring adequate polhaticontrol. Water bodies that are on the
303(d) list are commonly known as “impaired watelSGWA Section 305(b) requires states to
submit information pertaining to the overall statdigts surface waters, provide a description of
programs used to monitor and manage water qualiyadate any pollution sources. Section
305(b) is also an opportunity to include a desmipbf groundwater quality in the state, and any
related monitoring and protection programs. Ur&kestion 314(a), each state is required to
provide an assessment of the water quality ofidiliply owned lakes, including a description of
their status and trends.

The 2014 Missouri Integrated Report is based onR/8&Guidance for 2006, Assessment,
Listing and Reporting Requirements Pursuant toiSest303(d), 305(b) and 314 of the Clean
Water Actsupplemented by memorandums from the Office of &velt, Oceans, and Watersheds
concerning CWA Sections 303(d), 305(b), and 31dgrdted reporting and listing decisions for
the 2006, 2008, 2010, 2012 and 2014 reporting sydlénder the CWA, the Department is
required to report the quality of the state’s watrery two years to the USEPA. The USEPA
compiles all state reports and prepares a sumrmatid United States Congress on the nation’s
waters. The report may then be used for rule ngakindget appropriations, and program
evaluations by federal legislators.

Missouri has a vast network of water resourcesdtet key component to a higher quality way
of life in the state. This network of streams,dakand wetlands helps support our energy needs,
sustains farming and industrial operations, pravidabitat to wildlife, offers virtually endless
opportunities for recreation, and is a direct sewftdrinking water for a majority of

Missourians. Therefore, the efficacy of the Deperit’'s regulatory and conservation work is
imperative. In addition to fulfilling federal regng requirements, information provided herein

is intended to help guide future water resourceagament efforts in the state.

A.2. Changes from Previous Report

For the 2014 reporting cycle, there were no sigaift revisions to Missouri's water quality
standards. Therefore, changes since the lasttiegascle only include updates to the state’s
LMD, Methodology for the Development of the 2014 Se@&@3{d) List in Missour{see

Appendix A). The 2014 LMD describes both the dhtt may be used for stream and lake
assessments, and the assessment methods usedpdeeinivater quality standards for 303(d) and
305(b) reporting. The Department is responsibleléveloping the LMD, which includes
methods supported by sound science and advocatedding experts in a variety of aquatic
science fields. In accordance with the Code afeSRegulations (CSR) at 10 CSR 20-
7.050(4)(A), the 2014 LMD underwent a 100-day publbmment period and was the focus of at
least two stakeholder meetings. The final 2014 Liviis approved by the CWC on May 2, 2012.

There were two major revisions from the 2012 anth20MDs. First, the 2014 LMD included a
new bacterial based protection for groundwater,refineEscherichia col(E. col)) counts shall
not exceed 126 MPN per 100 mL of water at any fimesing streams. Second, for the 2014
cycle the protection of aquatic life was assess@gunewly defined biological criteria for fish
and biological data, other than aquatic invertesrabllected using Department protocol.

1
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Biological criteria based on fish included commigsitfrom streams of 3rd to 5th order in size.
This new assessment method using fish was basedrrby Doiseyet al. (2008), and was only
applied to streams from the Ozark ecoregion whabgtét data indicated the stream was in good
condition. The use of biological data other thgoaic macroinvertebrates (e.g., mussel and
crayfish surveys) was limited to statistical conigpams, between reference and test sites,
requiring significant results of similarity/dissilaiity to assess attainment of aquatic lifeor
additional revisions, please see sectiod.4. Changes to the 2014 Listing Methodology
Document.

A.3. General Overview of the Assessment Approach

The Department’s Water Protection Program (WPP)imidters several water monitoring
programs with the goal of generating enough datss$ess all waters of the state. Monitoring is
centered on three general approaches: (1) fix¢idistaonitoring; (2) intensive surveys; and, (3)
screening level monitoring. WPP monitoring mayadls used to support various department
initiatives, and respond to problematic issues ¢mag¢rge. In addition, the Department partners
with outside agencies, organizations, and univiesstb meet its data needs, and it coordinates
monitoring among this network to obtain the moshpeehensive set of information for assessing
state waters. While this approach does not cdl/eragers of the state, it provides the greatest
scope and quality of coverage possible given tladahility of resources. Detailed information
regarding departmental and external monitoring nmg used to satisfy reporting requirements
under the CWA can be found in sectiorl. Monitoring Program

Designated uses were assessed whenever qualitywelieavailable, and previous assessments
were updated whenever a sufficient amount of ndéarimation became available. In some cases,
errors that were discovered in previous assessm@amtscorrected. For assessing use attainment,
more recent data (i.e. typically less the 7 yeldyie preferred; however, due to resource
limitations there are instances where assessmamtshased on data older than 10 years.
Assessments based on older data are made onlythétediata is considered representative of
present conditions.

In general, surface water assessments in thistrapotargely based on biological, water quality,
physical habitat, fish tissue, and toxicity datdemted through 2012. Monitoring predominantly
utilizes a targeted sampling design that focusesetect waters, and which provides a majority of
the data used for water quality based assessnegriged here. To a more limited extent, a
probabilistic sampling design was used as a secprggroach for assessing state waters. This
data is derived from the Missouri Department of &owmation’s (MDC) Rapid Assessment
Monitoring (RAM) program and is based solely on cammity level data for fish. The
Department, through USEPA'’s Section 319 Nonpointr&e Grant Program, provides funding to
the University of Missouri-Columbia to support t¥ake monitoring programs, the Statewide
Lakes Assessment Program and the Lakes of MisSaluinteer Program. These data are used
to track lake trophic status throughout Missounij generate water quality trends for lakes with
substantial data.

While surface water assessments are the focussafeyort, groundwater information is included
as well. The Department’s Public Drinking WateaBeh is the lead state agency responsible for
monitoring groundwater quality in Missouri. Growveter monitoring information is provided
along with a summary of groundwater contaminatioth an overview of the programs available
to prevent or remediate such problems. For additiinformation about the Public Drinking
Water Branch beyond what is presented in this tepterase see the Department’s website at
http://www.dnr.mo.gov/env/wpp/dw-index.htm
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A.4. Organization of Report

Beyond this section, this report is divided intgesal major parts. Part B contains background
information on streams and lakes within the std¢sgcribes the Department’s water management
approach and any programs that protect and imgtevguality of surface water, gives an
overview of costs and benefits of water managerimetfie state, and provides a summary of
important issues affecting water quality and asged management programs. Part C describes
ongoing water monitoring programs administeredhigy@epartment, methodologies used to
make assessment determinations for Section 308f{eigls, and major findings resulting from the
assessment process. Part D focuses on the stafrimiadwater resources in the state and related
protection and monitoring efforts. Part E discessepartment procedures for public
participation and stakeholder involvement in theali@oment of the Section 303(d) list.
Appendices at the end of this report are reservelisting water body specific water quality,
Section 303(d) prioritization, and other importanpporting documents. Appendix B contains
the recently approved 2014 Section 303(d) listgdaired waters in Missouri.

PART B: BACKGROUND

B.1. Total Surface Waters

Missouri is home to slightly more than 6 milliongmée with over one-third of the state’s
population residing in the metropolitan areas ofg&s City and St. Louis (United States Census
Bureau 2013). Both cities are benefitted by thedduri and Mississippi rivers, two essential
rivers of the state. Beyond these great riversshliri’s landscape contains a rich network of
streams and lakes. These waters are expectecttatmeneeds of municipal, industrial, and
agricultural operations and at the same time sas\w@urces of safe drinking water, places to
recreate, and habitat for an abundance of wildlife.

Classified streams in Missouri total 24,491 miled alassified lakes cover an area of

303,014 acres (Table 1). Classified streams dda$lmclude those waters listed in Tables G and
H of Missouri’'s Water Quality Standards at 10 CSR72031. Classified waters are given
priority under the Department’s current water maiiitg program. Unclassified streams
contribute another 234,395 miles to Missouri'satnenetwork, while unclassified lakes provide
an additional 605,979 acres of surface area. WYsifled streams and lakes refer to waters not
listed in Tables G and H, but that are still coassdl waters of the state. Unclassified waters are
afforded protection under Missouri's water quatitgndards, albeit to a lesser extent than
classified waters. In order to be considered sstfi@ad wetland under Missouri’'s Water Quality
Standards 10 CSR 20-7.031(1)(F), wetlands must amitetia established in thgnited States
Army Corps of Engineers Wetlands Delineation Mari@d7 however, a defined set of

classified wetlands does not exist at this timeevidus work by the Department’s Division of
Geology and Land Survey estimated wetland coveratiee state to be approximately 624,000
acres (Epperson 1992). In comparison, the UnitatkS Fish and Wildlife Service’s National
Inventory of Wetlands currently estimates approxetal.4 million acres of wetlands exist in
Missouri. This estimate is based on palustrindamettypes that include classified and
unclassified streams and lakes, or portions of sirdgardless of the source, only estimates of
wetland coverage exist for Missouri at this timeg @ more precise measurement is reserved
until a classified set of wetlands is formally atbapby the state.
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Table 1. Overview of surface waters in Missouri.

Topic Value Scale Source
State population (number) 6,021,988 N.A. US CeiBugau, 2012 Census
State surface area (sq. miles) 68,742 N.A. US CGeBseau, 2010 Census
River sul-basins (-digit HUCs) 66 1:24,00( USGS NHD and USDA NRCS WE
Classified stream (miles) 24,491 1:24,000 USGS NHD
Perennial (miles) 13,230 1:24,000 Uuseo
Intermittent (miles) 11,261 1:24,000 S®S NHD
Losingstreams (miles 5,20¢ 1:24,00( USGS NHL
Great Rivers (miles) 1,053 1:24,000 AENHD
Springs (humber mappe 4,48( N.A. MDNR
Classified lakes (acres) 303,014 1:24,000 USGS NHD
Unclassified streams (miles) 234,395 1:100,000 USES
Unclassified lakes (acres) 605,979 1:100,000 USESN
Freshwater wetlands (acr 624,00( 1:24,00( MDNR DGLS

USGS NHD - United States Geological Survey Natidtyalrography Data Set; USDA NRCS WBD - United
States Department of Agriculture National Resourgesservation Service Watershed Boundary Dataset;
MDNR DGLS - Division of Geology and Land Survey.

B.2. Overview of Missouri's Waters

Natural lakes in Missouri are limited to oxbow laksinkhole ponds in karst areas, and open
water systems in the wetlands of southeastern Mis@dDC 2002). Man-made lakes and ponds
are common throughout the state. These systerge iarsize from large reservoirs created for
hydroelectric generation and water supply, to spatids used for livestock watering and
recreation. The two largest reservoirs in theesta¢ Lake of the Ozarks (59,520 acres) and
Harry S. Truman Reservoir (55,600 acres). Curyetite acreage of unclassified lakes in the
state is nearly two-fold that of classified lakes.

The state’s stream systems are diverse, and ttscgahgttributes they possess are a direct
function of their watershed characteristics. Bseanf this, Missouri’s streams can be grouped
into three aquatic subregions, the Central Pléasrks, and the Mississippi Alluvial Basin
(Figure 1) (Sowat al.2005). Each subregion has distinct terrain ardoggy, a specific set of
historical and present day land cover, and strahatshare similar structural features and
functional processes. Thus, each aquatic subregiotains streams that collectively have unique
aguatic assemblages and ecological compositions.
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Central Plains

Figure 1. Three Aquatic Subregions of Missmi.

Central Plains of Northern and Western Missouri

The Central Plains occur in the northern half Missand extend over to the west-central region
of the state. The west-central part of this reginoe consisted of some of the broadest expanses
of prairie while the northern half contained smaltacts of prairies accompanied by forests in
valleys and on steeper slopes (MDC 2002). The imundderlain by bedrock containing several
relatively impermeable shale and clay layers. Vdtes land is dominated by row crops on
flattest areas and richest soils, pasture on iteegurfaces, and woods on some of the roughest
tracts. Forests of the north are more abundaatyttthn they were historically (MDC 2002).

Surface waters are generally more turbid and gredfitcted by high rates of sediment
deposition. Soail erosion induced sediment depmsitiegrades aquatic habitat and stresses
aquatic life. Up to 8,000 miles of classified aires may be affected by these processes or other
types of degradation of aquatic habitat, such@s fhodification or channelization that
accompany this region’s land use.

Rivers and reservoirs used as drinking water sep@kperience contamination from herbicides.
In the recent past, several reservoirs that seagqaliblic drinking water reservoirs exceeded
drinking water standards for atrazine or healthisaty levels for cyanazine. Currently, there is
just one reservoir listed as impaired for atrazirayistown Lake in Lewis County. Local
watershed management programs aimed at reducibgcider runoff have been fairly effective.
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Several other herbicides are occasionally fourdtimking water reservoirs, but at concentrations
below health advisory levels.

The quality of groundwater in northern and westdissouri is also influenced by the geology of
the area. Public water supply sources includavess and wells. The wells obtain water
primarily from glacial drift deposits in portion$ worth-central and western Missouri. Wells in
western Missouri, south of Kansas City, obtain watam limestone aquifers, except for the
extreme western limits of Missouri near the staeler with Kansas. Private water supplies are
obtained from glacial drift deposits and from urigiag limestone bedrock in portions of
northwestern, central, eastern, and northeastesaddri. However, deep bedrock wells in many
north-central and northwestern Missouri locatiapswater supplies that are too mineralized for
drinking water purposes. It is believed that aaniiy of private wells in this part of Missouri
may exceed the drinking water standard for nitratel, a very small number for pesticides. This
contamination is often caused by localized surtam@amination of the wellhead and does not
represent widespread contamination of the undengtaguifer. Deeper aquifers are normally
protected from surface contamination by impermeatrbga.

The Ozarks

The hilly topography of the Ozarks region contairsas with the greatest relief in the state.
Presettlement vegetation was dominated by foregtseteast, woodlands in the central and west
Ozarks, and prairies in the outer extent of theegibn. Currently, the eastern Ozarks is
dominated by forest cover whereas the western @zwie considerably more land in crops and
pasture, with woods on steeper terrain. The bédmmsisting of limestone, dolomite, and
sandstone yields groundwater of excellent quadity] is generally adequate in supply for most
urban, industrial, and other needs. The soil beeill has developed from weathering of bedrock
formations and is generally 20 to 80 feet thiclom® areas have extremely thin soils, and in
locations where weathering has been extensives saly be 100 feet thick or more. The subsoil
has moderate to high infiltration rates, which hedptribute to the recharge of groundwater
supplies. Streams are typically entrenched intlrdizk and influenced to some degree by
groundwater flow from large springs (MDC 2002). sirgy streams, those that lose flow through
the stream bed to underground, occur in karst regid the Ozarks.

Ozark streams are generally clear, with basefloel sustained by many seeps and springs.
Some streams and reservoirs in the Ozarks are lwegaomtrient and algae enriched due to
increasing human population and domestic animalymtion in their watersheds.

Groundwater contamination risks are moderate tb tige to the permeability of the soil and
bedrock. Any number of surface activities, inchglagricultural and suburban-urban stormwater
and wastewater disposal, mining, storm water rytaffn care, improper well construction or
closure, and individual onsite wastewater disppsattices, pose threats to surface water and
groundwater quality. However, overall water quatégmains good as a result of efforts to protect
vulnerable aquifers in the Ozarks.

Groundwater is relied upon heavily for drinking @asupply in this part of Missouri. Most
municipalities in the southern half of the state asly groundwater for drinking water supply.
The number of private drinking water wells statesvisl not known, but is probably between
100,000 and 250,000, mostly south of the MissoivéR One major groundwater concern is the
often rapid and unfiltered transmission of contaated surface runoff or leachate (e.g., septic
tanks, underground storage tanks, landfills, anpnadluction or processing waste, etc.) wastes
through fractures or sinkholes directly into potaatjuifers. Properly cased wells into deep
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aquifers rarely encounter water quality problems,ghallow or improperly cased wells are at
risk.

Mississippi Alluvial Basin

The Mississippi Alluvial Basin consists of flat itein that at one time was largely covered by
seasonal or perennial wetlands called “swamp feredlearly all of the historic land cover in

this region has been converted to crop producti@any streams have been channelized, and the
land is drained by hundreds of man-made ditché® atural hydrography of perennial and
seasonal wetlands has been modified here moreathavhere else in Missouri and aquatic
habitat degradation is widespread.

Groundwater is abundant due to high infiltratiotesaon these flat fields. Public water supplies
that tap deeper aquifers provide good quality wdter shallow private wells may have nitrates

and low levels of pesticides at times. The exceeelédrequency of drinking water standards for
nitrates and pesticides in private wells would daeghly similar to that in northern Missouri.

Great Rivers

The Great Rivers, Missouri and Mississippi riven® not classified as a subregion on their own,
but are certainly unique aquatic ecosystems amgh#isant resource of Missouri.

Approximately 1,053 miles of Great River habitdt fender Missouri’s jurisdiction. Great Rivers
support a wide array of industrial and commercédds, numerous recreational opportunities,
and are utilized as primary sources of drinkingew&r many communities. Fish fauna of Great
Rivers is comprised of a distinct assemblage ofisgesome of which occur nowhere else in
Missouri (Pflieger 1997).

In northern Missouri, where surface and deep agsifpplies are unreliable, many towns depend
on the alluvial aquifer of nearby rivers. Landfiind industrial land use in Kansas City and St.
Louis have historically been located on river flptadns and have caused local contamination of
the Mississippi, Missouri, and Meramec river agusfeear St. Louis and the Missouri River
aquifer in Kansas City. While alluvial aquifers®feat Rivers may yield large quantities of
groundwater, pumping induces recharge from thasiwdich is a potential source of
contamination. Some municipal water supplies Hseen impacted by groundwater
contamination in the past, thus groundwater froes¢haquifers require treatment.

B.3. Water Pollution Control Program

Missouri Surface Water Quality Standards

Authority for enforcing Missouri Clean Water Lawdastate regulations concerning water
pollution resides with the Department’'s WPP. Mig$e approach to water quality management
is primarily based on its water quality standamds/fged in 10 CSR 20-7.031. Under this rule,
waters of the state are protected for specificgiheded uses. Water quality standards are the
basis for protecting designated uses, which in digsnclude: (1) drinking water supply; (2)
human health protection - fish consumption; (3) leHmody contact recreation (e.g., swimming);
(4) secondary contact recreation (e.g., fishingwading); (5,6) aquatic life protection for
general warm water and limited warm water fisher{@s8) cold water and cool water fisheries;
(9) irrigation; (10) livestock and wildlife wategn (11) industrial process and cooling water; (12)
storm and flood water storage; (13) habitat forderst and migratory wildlife species including
rare and endangered species; (14) recreationalrallleducational, scientific, and natural
aesthetic values and uses; and, (15) hydrologie e¢yaintenance. For data management
purposes, the Department combines the aquatidddegnated use with the human health
protection - fish consumption designated use; hewesach use is protected by its own set of
criteria and assessed separately. The Departmeggponsible for developing scientifically
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based water quality standards and proposing thehetissouri CWC for adoption into state
regulations. In accordance with the federal CWAsdduri is required to review and update
water quality standards every three years.

To determine if designated uses are being protett@dgeneral modes of water quality
standards are used, narrative and numeric crit®f@rative criteria are essentially protective
descriptions that may be measured using numeriesgal For example, 10 CSR 20-7.031(3)(D)
states that waters shall be free from substancesmdlitions in sufficient amounts to result in
toxicity to human, animal, or aquatic life. Qudative methodologies then utilize numeric values
to determine if a narrative criterion is exceeded & such substance(s) is having a toxic effect
on human, animal, or aquatic life. In some casagative criteria alone may be used to assess
attainment of designated uses. For example, WRIESR 20-7.031(3)(A), waters shall be from
substances in sufficient amounts to cause the fiwmaf putrescent, unsightly, or harmful
bottom deposits to prevent full maintenance ofglestied uses. Streams with dense mats of
floating sewage scum are in violation of this neweastandard. Numeric criteria are essentially
numeric standards used to determine if designatesl are attained or not. Quantitative methods
always use measured numeric values to examine ifidimeric criterion is being upheld.

Additional protection to state waters is providedhe antidegradation component of water
guality standards as contained in 10 CSR 20-7.03I&ssouri’s antidegradation policy consists
of a three tiered system. In the first tier, pallealth, in-stream uses, and a level of wateritgual
necessary to protect in-stream uses shall be nra@atand protected. Second, in cases where
water quality is better than applicable water dgyalriteria, the existing quality shall be protette
and maintained. Lowering of in-stream water qyasitonly allowed in such cases when it is
determined to be a necessity for important econ@mitsocial development. This second tier
also contains a set of strict provisions that nestollowed for any permitted degradation of state
waters. Third, there shall be no degradation démquality in outstanding national resource
waters or outstanding state resource waters as listTables D and E of 10 CSR 20-7.031.

Point Source Pollution Control

The Department, under the State of Missouri’s aightion, administers a program equivalent to
the National Pollution Discharge Elimination Syst@PDES). Under Missouri Clean Water
Law, the Missouri CWC issues permits for discretstewater discharges (e.g., human
wastewater, industrial wastewater, stormwater,inedfanimal operations, etc.) that flow
directly into surface waters. Industrial, munidj@nd other facilities are regulated in order to
ensure surface waters receiving such effluent magdr quality standards. Permits include
requirements for limitations on specific pollutafdsy., biological oxygen demand, ammonia as
nitrogen, chlorine, etc.), monitoring and reportiagd the implementation of best management
practices (BMPs) as needed. The Department requiastewater facilities to meet certain
design specifications, while plant supervisors atier operators are required to be certified at a
level that corresponds to the plant’s size and dexity. Approximately 135.7 miles of

classified waters are on the 2014 303(d) List eesalt of illicit discharges from wastewater
treatment facilities. For additional information the types of regulated discharges and available
permits, please see the Department’s website at
http://www.dnr.mo.gov/env/wpp/permits/index.html.

Confined animal feeding operations (CAFOSs) in Migsare required to be designed,
constructed, operated and maintained as “no digeh&icilities. All wastewater produced is
land applied rather than being treated and reletasstleams. Permit requirements include
development and implementation of a nutrient mamege plan which contains a strategy for
onsite utilization of BMPs. There are approximate26 permitted CAFOs in Missouri, and over
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96 percent are managed for hog and poultry prodluctFor more information on CAFOs, please
see the Department’s websiteh#tp://www.dnr.mo.gov/env/wpp/cafo/

The Department issues land disturbance permiteritya stormwater runoff from disturbed sites
that comprise an area of one acre or more. Lastdriance permits require the use of BMPs to
prevent the migration of silt and sediment intdace waters. A stormwater pollution prevention
plan must also be prepared prior to issuance opanyit. Some activities that commonly
require land disturbance permits include housinguilding construction, road and dam
construction, and utility pipelines. For more imf@tion on land disturbance permits, please see
the Department’s website lattp://www.dnr.mo.gov/env/wpp/stormwater/sw-langtdib-

permits.htm

The discharge of stormwater runoff transportedubtoMunicipal Separate Storm Sewer
Systems (MS4s) is another regulated activity. Sspatorm sewer systems include any method
of conveying stormwater including streets, ditctsegales, or any manmade structure that directs
flow. There are 164 identified MS4s in Missoundaeach one is required to develop and
implement a stormwater management program to ptewrghreduce any contamination of
surface waters and prevent illegal discharges. stdrenwater management plan includes six
minimum control measures: (1) public education antleach; (2) a process for public
involvement and participation; (3) illicit discha&rgletection and elimination; (4) construction site
stormwater runoff control; (5) post constructioarsiwater management; and, (6) pollution
prevention/good housekeeping for municipal operatioFor additional information regarding
stormwater regulations, please see the Departmentisite at
http://www.dnr.mo.gov/env/wpp/stormwater/index.html

Effluent regulations may vary by water body as dbsd in 10 CSR 20-7.010(1)(A). Special
discharge requirements have been afforded to twdisdouri’s reservoirs, Table Rock Lake and
Lake Taneycomo. Specifically, the concentratioplodsphorus in wastewater effluent entering
these waters and their tributaries is limited ®fg/L or less as a monthly average. This
requirement is intended to protect the high aestlaeid recreational qualities of this lake, and
generally applies to facilities discharging morartt22,500 gallons per day. These limits may be
affected as numeric nutrient criteria for lakesest@blished by rule.

Nonpoint Source Pollution Control

Nonpoint source (NPS) pollution comes from manfjudié sources and is defined as the transport
of natural and man-made pollutants by rainfallmsmelt, moving over and through the land
surface and entering lakes, rivers, streams, wdgtlan groundwater. Some common sources of
NPS pollution include row crops and agriculturalds, road surfaces and parking lots, septic
systems and underground storage tanks. In Misssigriificant contributors of NPS pollution
include agricultural land use, urban areas, andddraed mines. The Department takes two
general approaches to managing NPS pollution, leetd g volunteer based and offers monetary
incentives and grants, and another that is regylécused.

Many NPSs may be addressed by the Department’sdilunpource Management Program.
This program engages concerned citizen organizgtlandowners, federal, state and local
governments, as well as universities and otheekiakers to implement NPS control practices
and monitor improvements to water quality and tebiOne priority of the Nonpoint Source
Management Program is to provide citizens the kadgé and ability to improve their common
land use practices and to protect water qualitye program’s mission igd achieve aquatic life
usage in 50 percent of nonpoint source impaireceveaby 2030. NPS projects target numerous
runoff pollutants (e.g., sediment, fertilizers, fi@des, and animal waste) and seek to improve
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aquatic habitat problems by stabilizing stream Baimistalling grade control structures, and
providing riparian and in-stream cover to nameva f&Vith the exception of special projects,
funded activities are carried out as part of adakgatershed plan to improve specific stream and
lake resources. Project funding is provided byuls&EPA though Section 319(h) of the federal
Clean Water Act, and supports 60 percent of totgiept costs. The Nonpoint Source Program is
a key partner of the Natural Resources Conserv&@wice’'s (NRCS) Mississippi River Basin
Initiative (MRBI) and the recent NRCS-USEPA collasiive National Water Quality Initiative.

For more information regarding the Department’s plnt Source Management Program, please
visit the program’s website attp://www.dnr.mo.gov/env/wpp/nps/index.htmi

The Department’s Soil and Water Conservation Pragi®WCP) provides financial incentives to
landowners for implementing conservation practibes help prevent soil erosion and protect
water resources. Under this program, 114 distifates serve residents in each county of the
state. The SWCP’s Agricultural Nonpoint Source&eArea Land Treatment Program allows
district staff to direct technical and financiab&sance to property owners of agricultural lands
identified as contributing sources of water qualityairments. SWCP also administers a cost-
share program to help fund up to 75 percent ok#tenated cost for certified conservation
practices. In addition, SWCP is a contributingtpair of the Mississippi River Basin Healthy
Watersheds Initiative (MRBI), a 12-state effort eslbing nutrient loading in the Mississippi
River Basin. Under the MRBI, SWCP district staftained $34.4 million in funding from
NRCS to help support 12 projects to be completéadmEn 2010 and 2014. SWCP'’s primary
funding source comes from a one-tenth-of-one-pengarks, soils, and water sales tax that is
shared with the Division of State Parks. Pleask the SWCP website for more information at
http://www.dnr.mo.gov/env/swcp/index.html

While general NPS pollution is not formally regeldf there are instances of several different
types of NPSs falling under a form of water pobiaticontrol. As noted earlier, permits are
issued to control stormwater runoff from land dibance activities of an acre or more, as well as
for certain industries like biodiesel manufacturansl agrichemical producers. Some additional
activities permitted by the state include claykiand mineral mining, abandoned mine land
reclamation, land application of human and animadtewater, and underground petroleum
storage. Construction, placement, dredging atiddijlor general earth moving within a wetland
or waterbody requires a 401 certification from Brepartment and 404 permit from the United
States Army Corps of Engineers (USACEHi}{://www.dnr.mo.gov/env/iwpp/40)/ Single family
residential wastewater systems, septic systemshvare known nonpoint sources of pollution
fall under the jurisdiction and responsibility bEtMissouri Department of Health and Senior
Services.

Total Maximum Daily Load Program

The Total Maximum Daily Load (TMDL) program proviléhe framework for identifying and
cleaning up streams and lakes that are impaire@MAL is defined as a calculation of the
maximum amount of pollutant that a water body cssirailate and still safely meet water quality
standards. TMDLs are required when a water bodypafiutant pair(s) is listed on the state’s
approved 303(d) list, or in other words, when thsighated use of a water is not being protected.
The TMDL calculation is established for a knowrsaspected pollutant(s) in a watershed, and
the final TMDL is based on loading from various sms. One portion of the TMDL is allocated
for point sources and the other for nonpoint soam#ributions; a margin of safety is built into
the final calculation to account for uncertainiiescientific and technical understandings of
water quality in natural systems. The departmeim the process of developing implementation
plans to accompany TMDLs in order to identify hollptant loads can be reduced to a level that
protects water quality.
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Since 1999, the Department and USEPA, have dewlbp2 TMDL documents and permits in
lieu of TMDLs. In some cases, TMDL documents contaultiple TMDLs to address each

water body and pollutant pair. There are 33 TMEHzat are under various stages of development
for Federal Fiscal Year (FFY) 2013, and that liehg with all other TMDLs scheduled to be
completed through FFY 2026 is provided in ApperdixAdditional information regarding the
TMDL program can be found attp://www.dnr.mo.gov/env/wpp/tmdl/

Watershed Based Programs

In the fall of 2011, the Department announced a approach for managing waters of the state.
Appropriately named Our Missouri Waters Initiatig@MW]1), this program focuses on
developing local participation at the watershealéw order to address unique challenges facing
streams and lakes in Missouri. The program looKsing together key stakeholders in each
watershed, state and federal agencies, and hasessch technical and financial support as
necessary to improve each watershed. The Deparsakatted three pilot watersheds to
concentrate on for the initiative’s first phases 8pring River, Big River, and Lower Grand River
watersheds. As of October 2013, each watersheteids summit for discussing prevailing
issues and best strategies for protecting surfadeeoundwater resources. Additional
information regarding OMWI may be foundtdtp://dnr.mo.gov/OMWWatersheds.htm

In 2012, the Department adopted a watershed baaedgament framework for managing the
state’s water resources and integrating activitieder OMWI (MDNR 2012). Managing waters
using a watershed approach requires the Departmaghchronize activities occurring in a
watershed, including: monitoring, assessment, [@nmpermitting, modeling, conservation and
BMPs, and other department activities. The watmidlased framework overall is a strategy for
streamlining and coordinating watershed activitied ideally, addressing aquatic resource issues
more effectively.

Within the watershed based management framewor;digit Hydrologic Unit Codes (HUCSs)

in the state are divided into five groups with egobup having a specific five-year planning
cycle. On average, there are 13 HUCs per grough, wih an average of 275 site specific
permits (discharge >50,000 gpd) that will be synoimed for renewal every five years. The
planning cycle coincides with CWA Section 402 NPDO&SBmitting requirements and better
equips the WPP, and other programs and agencipirn@nd coordinate any activities taking
place within each subbasin. Permit synchronizdirshbegan in 2012, but due to permit density
across management jurisdictions, synchronizatiosdme permits may not be completed until
2022.

B.4. Cost/Benefit Assessment

Section 305(b) requires the state to report amesti of economic and social costs and benefits
required to realize objectives of the CWA. Co$bimation pertaining to water quality
improvement and protection efforts is difficultdalculate exactly, but can be estimated to some
degree. While the Department tracks its own prognatic costs, encumbrances due to
municipal, private, and industrial treatment fdgibbperations, and in some cases, the
implementation of BMPs, are typically not readilsadable. Economic benefits, in monetary
terms, resulting from water protection efforts aven more difficult to obtain. An overview of
the amount of funding the Department spends omuaraspects of water pollution control and
prevention is provided in the following paragraphs.

The Department spends an average of $2.9 milliomanitoring and analysis of ambient water
and related media each year. Annual costs forip&suance total approximately $2.6 million

11



Missouri Integrated Water Quality Report for 2014
Missouri Department of Natural Resources

on average. On average, approximately $7.6 mili@pent each year for other facets of water
pollution control and administrative support.

Another significant expense includes grants aintéchproving water quality. The Department
awards funding provided by the USEPA under Se@itt of the CWA for projects that address
NPSs of pollution, and approximately $2.1 and $gillon was spent on NPS projects in state
fiscal years (SFYs) 2012 and 2013, respectivelgprAximately, $200,000 is awarded annually
for planning such projects.

Through the Department's SWCP, an average of $8llidn each year is distributed directly to
landowners to address agricultural NPS pollutioth tanconserve and protect the quality of water
resources in agricultural landscapes. Over FFY4 20 2013, a total of $91.2 million was spent
on SWCP conservation practices aimed at reduciihgwsmff from farmland. Conservation
practices have focused on managing animal waséstéck grazing, irrigation, nutrients and
pests, protecting sensitive areas and reducingoero®ver the life of these conservation
practices (i.e. generally 10 years), it's estimated 6.9 million tons of soil will be protected.

Missouri's Clean Water State Revolving Fund (SRfvgetaged and low interest loans are offered
to eligible applicants for designing, planning, amdstructing public wastewater systems. More
recently, other projects have become eligible RF $oans including those that address urban
runoff, stormwater and sewer overflows, alternatreatment technologies, and even water reuse
systems. In SFY 2011, no leveraged loans weredsbut the state made ten direct loan
commitments totaling $130,897,214, which included tirect loans through the animal waste
treatment loan program (MDNR 2012b). In SFY 208;en direct loan commitments totaling
$89,433,300 and one SRF grant for $1,000,000 (MRRE2c) were made. Funding is provided
by the USEPA with a matching amount from the stételissouri. Since 1989, the SRF's
cumulative binding commitments have totaled $2,228,652, and as of June 30, 2012, the SRF
program has saved communities $737,175,771 ingsteompared to conventional loans.

The Department’s Public Drinking Water Branch opesa Source Water Protection Program
(SWPP) that is designed to keep drinking water Eaf#issouri’s residents. The SWPP
operates under a voluntary basis to provide pwiditer suppliers with opportunities to protect
drinking water that may be threatened by potestiataminants such as pesticides, other
hazardous chemicals, stormwater runoff, and waspmsdal sites and septic tanks. Funding
activities primarily include wellhead protectiondapapacity development. Costs associated with
implementing SWPP activities are generally fundedtinking water SRF set aside monies.

Looking ahead, the Natural Resource Damages pro(iiD), based primarily upon authority
vested in the federal “Superfund” law is resporesifor assessing injuries to and restoring natural
resources that have been impacted by environmeatalrds. The NRD, together with federal
trustees such as the United States Fish and Wil8Efvice (USFWS) and United States Forest
Service (USFS), have achieved several settlemetating slightly more than $61.64 million to
restore impacted natural resources and their ssviblatural resource damage assessment and
restoration settlements were largely the resuiinpicts from heavy metal mining. Two regional
restoration plans have been developed to dateidimg one for the Southeast Missouri Ozarks
Lead Mining District (SEMOLMD) and another for t8@ringfield Plateau. As funding becomes
available, some of it will be used to clean up dtigate heavy metal contamination in the
streams and lakes of these regions.

To maximize efficiency, the Department routinelypodinates its monitoring activities to avoid
overlap with other agencies and to provide andivedateragency input on monitoring study
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design. Program coordination between Missourifk@nsas is one specific example. Both
states entered into a Memorandum of Agreement areidber 2008 with the goal of enhancing
and promoting cooperation among resource managesgenties to address water quality and
guantity issues involving surface and ground wegeources shared between the two states.

Water quality is an essential prerequisite for iqyé#ling in Missouri. The economic benefits of
clean water, while difficult to quantify, includeountless opportunities for water-based
recreation such as canoeing, swimming and qualitytSishing; the ability to safely incorporate
fish into one’s diet; restored stream environmeadgiatic ecosystems teeming with abundant and
diverse animal and plant life; and access to qudlinking water with reduced financial burden

on those that treat water. The Department’s waiatection efforts yield economic benefits far-
reaching in scope, helping to insure a prosperatlsak for future generations of Missourians.

B.5. Special State Concerns and Recommendations

Missouri has accomplished great advances in enviential quality due to its water protection
programs. Municipal and industrial wastewater ltgged to state waters is not permitted
without forethought given to the potential impatciseceiving waters. Improved forestry and
agriculture practices have reduced polluted rundfie same conservation practices have helped
preserve farmland and enhance wildlife habitatsdduri waters are certainly cleaner today than
30 or 40 years ago, but despite all of the advaeotsrin water quality, significant threats still
remain. Current major environmental concerns neglibided into several different categories.

Agricultural and Urban Land Use as Nonpoint Source$ Pollution

Managing agricultural and urban runoff is an ongaihallenge in Missouri as each land use
wields a great deal of influence on the conditibwater quality. Cropland runoff may be loaded
with sediment, nutrients, and pesticides. Pollul@ads from urban runoff include sediment from
new development and construction; oil, grease adinelr chemicals from automobiles; nutrients
and pesticides from commercial and residential lavamagement; grass clippings and brush
disposal into streams; road salts, and even heatglsn Impervious surfaces such as roadways
and roof tops increase water volumes in streamgaglevents and lower baseflows during dry
periods; the result is eroded stream banks, widehadnels, and impaired habitat. Moreover,
impervious surfaces are easily heated by the suchvih turn warms surface runoff and
ultimately causes stream temperatures to incre@eanges in water quality and habitat
conditions that generally accompany urban and algmi@l runoff impair aquatic life and

diminish the value of other designated uses.

Department programs that are both regulatory ahehtary based have proven effective for
managing runoff, but such programs are not avalabtover all runoff problems occurring
across the state. Additional resources and exteupport is needed to eliminate the threat of
NPS runoff.

Municipal and Industrial Sources

Wastewater treatment facilities and other pointre@ualischargers have a significant impact on
water quality. Point sources are subject to NPPE#it requirements; however, pollution
occurrences still happen from time to time. Fgilireatment systems, bypasses, accidental spills,
or illicit waste disposal are some types of viaas that can occur. Adverse effects may be the
result of individual sources or even the cumulatffects of multiple sources on a single water
body. Discharges of inorganic nutrients may prarsdooms of algal growth in receiving waters.
Raw or partially treated sludge releases wreak hiamoaquatic communities as organic matter is
decomposed and dissolved oxygen removed from therw®ther toxic substances can have
more direct effects on aquatic life as well.
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Pharmaceutical and Personal Care Products (PP@fsjié any product used by individuals for
personal health or cosmetic reasons, or thosehysadribusiness to enhance the growth or
health of livestock. Some example PPCPs include&ime disrupting sex hormones,
antibiotics, steroids, antidepressants, and varpoescription and over-the-counter drugs.
Treatment facilities are not equipped to elimifARCPs as these substances pass through
wastewater treatment systems on their way to sseard lakes. While little is known about the
impacts of PPCPs on human health, all aquatic @gaat any stage in development may be
affected. One direct effect of PPCPs is the femation of male fish as a result of estrogens
being released into the water.

The Department has worked with numerous entitiegptirade wastewater treatment facilities in
order to meet water quality standards. While tlagonity of treatment facilities are in
compliance, additional facility upgrades will allate water quality problems further, allowing
other threats that are more NPS based to be address

Abandoned Mines

Current mining operations have caused significhahges to water quality. Heavy metals such
as lead and zinc may enter streams from smeltélts, mine water, and tailings ponds.
However, abandoned lead-zinc mines and their t@lgontinue to impact waters as well, even
after mining has ceased for decades. Mines that baen left exposed to the elements may
pollute waters via stormwater, erosion, and fugithust. Through these same pathways, mines
that were properly shutdown after operations, behtreclaimed for another land use, have also
polluted the environment.

Missouri’s Superfund Program is addressing somntheaxfe concerns, but despite such efforts,
long-term impacts are expected to remain until taaithl resources are made available.
Monitoring will need to target abandoned mines #ratsuspected of contributing heavy metals
to streams. Similarly, reclaimed mines may neduoktinspected from time to time to ensure post
closure actions have been maintained. Althoughmeéwveral extraction operations would be
managed under state permits, areas of the staterthaensitive to disruption are being
investigated for mining potential.

Concentrated Animal Feeding Operations (CAFQOs)

As of March 2013, there were 458 Class | CAFOstkxtén Missouri. These include operations
containing at least 1,000 beef cattle, 2,500 laxgi@e, or 125,000 broiler chickens. Facilities
that generate large amounts of animal waste andimdrave the potential to cause serious water
pollution problems. Commercial application of meman fields is also a growing trend within
large-scale agriculture operations. The Departrisetdncerned by the cumulative impacts of
numerous small animal production facilities as wélbwever, it is no longer issuing letters of
approval for smaller facilities, meaning they vii# largely unregulated.

Missouri’'s CAFO laws and regulations are desigmeghinimize any threats of water pollution
and ensure long-term protection for the environmeénseries of permits are required per CAFO,
including an operating permit, construction peramt! land disturbance permit. Additionally,
issued permits require a nutrient management pidritee implementation of certain
management practices for the land application ohahwaste.

Mercury in Fish Tissue
Mercury levels in fish continue to impair fish congption in Missouri waters. In 2014, 42 water
bodies covering 696 stream miles and 25,309 lakesagere listed as impaired for mercury in
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fish tissue. Waters that have been monitoreddiog periods have shown that mercury levels in
fish tissue have remained relatively stable overyars. Without adequate air pollution control,
it's expected that future monitoring will lead tientifying new waters with elevated levels of
mercury in fish tissue.

The Missouri Department of Health and Senior SeidVIDHSS) issues an annual health
advisory and guide for safely eating fish. Duen@rcury, the MDHSS has issued a statewide
advisory for a sensitive population that includeBdren younger than13, pregnant women,
women of childbearing age and nursing motherss ghdup is advised to limit consumption of
walleye, largemouth bass, spotted bass and smatnbass greater than 12 inches in length to
one meal per month, and all other sport fish toroeal per week. This advisory also includes a
limit of one meal per month for white bass gre#ten 15 inches in Clearwater Lake only.
Additional advisories for all consumers due to ottmntaminants may be found at
http://health.mo.gov/living/environment/fishadvigbr In most instances and for most people, the
health benefits of eating fish outweigh the potdnisks from contaminants. The Department
plans to continue monitoring for mercury leveldigh.

Eutrophication

Eutrophication of state waters, particularly largeervoirs that are recreationally important, is an
ongoing concern. Heavy residential developmeniradtigortions of these reservoirs can threaten
water quality in many small coves and shorelin@asrel he large size of these reservoirs and
rugged local topography make centralized collectiod treatment systems for wastewater
difficult. Without proper maintenance of lakesgiptic systems, latent nutrient enriched water
can find its way to the lake.

Missouri's water quality standards do not inclutlesvide nutrient criteria, but site-specific
criteria have been assigned to a limited set afdakVloreover, the imposition of phosphorus
limits on most wastewater discharges to Table Rade has reduced phosphorus conditions in
the James River arm. The Department continuasitl take nutrient conditions and offers
various programs and grants to help address angsssnd concerns. Recently, the Department
awarded $1,000,000 to the Upper White River Basumiglation for the purpose of assisting
homeowners with the cost of replacing failing septistems through a combination of grants and
loans through the WPP’s Financial Assistance Center

Groundwater Protection

Additional groundwater protection measures are egedWlissouri has in place programs that
register and inspect underground storage tankeweedee the cleanup of leaking underground
storage tank sites. Additional programs addresthead protection, sealing of abandoned wells,
and closing of hazardous waste sites. A completergiwater protection program would also
include a groundwater monitoring network accompaiig educational programs for those
involved in the application of farm chemicals, spart of hazardous materials, and the general
public. Additional information may be found at
http://www.dnr.mo.gov/env/hwp/tanks/tanks.htm

Additional Concerns

Beyond the threats and concerns mentioned abose e others that remain. Fish and
macroinvertebrate data from across the state itedlmalogical communities are suffering from
degraded aquatic habitat. Physical alterationhethannel, alterations in stream flow patterns,
degraded conditions in the riparian zone, and wpland use changes in the watershed are all
believed to be significant contributors to thisigemm. Stream channelization is prevalent in the
northern and western Central Plains as well apibsissippi Alluvial Basin in the southeastern
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corner of the state. Large scale channelizatiojepts no longer occur, but smaller projects are
still carried out to facilitate urban and residahtievelopment. Stream road crossings are
problematic to aquatic life as well. Often, lowtaacrossings and improperly placed and sized
culverts, which are ubiquitous across Missouriatgaupstream barriers to fish passage and are
primary points of habitat fragmentation. It's commfor multiple obstructions to occur on a
single stream.

Aquatic nuisance species pose a significant thoethte aquatic resources and economy of
Missouri. Several invasive species are alreadggmiein some waters of Missouri including the
zebra musselreissena polymorpgh Eurasian water milfoilNlyriophyllum spicatury and silver
carp Hypothalmichthys molitrix Rock snotDidymosphenia gemingtand hydrilla Hydrilla
verticillata) have been found in neighboring states and arstaonthreats due to human
dispersal. MDC developed an Aquatic Nuisance ®gsedanagement Plan in February 2007.

Climate change presents additional challengesaattite’s aquatic resources. In the Midwest
coldwater fish species are projected to be replagezbol water species (Kagt al. 2009).
While precipitation is projected to increase int@mand spring with intense events occurring
more frequently throughout the year, warmer tentpeea during summer will increase the
likelihood of drought (Karkt al. 2009). The subsequent changes in stream flomare likely
to have a negative impact on aquatic habitats esiding organisms. According to Missouri’s
Forest Resource Assessment and Strategy (Rae&k2010), riparian forests could become
more important than ever for protecting stream baarid providing filtering functions under a
significantly wetter climate. Previously mentioregliatic invasive species are projected to
benefit under a changing climate as they tendrieelunder a wide range of environmental
conditions compared to a narrower range tolerayenklive species (Kadt al. 2009).

PART C: SURFACE WATER MONITORING AND ASSESSMENT

C.1. Monitoring Program

The overall goal of Missouri's water quality momitay program is to provide sufficient data to
allow for a water quality assessment of all watdrthe state. This goal is achieved by meeting
six specific objectives: (1) characterizing backgrod or reference water quality conditions; (2)
better understanding daily, flow event and seasaatdr quality variations and their underlying
processes; (3) characterizing aquatic biologicairoonities and habitats and distinguishing
differences between the impacts of water cheméstd/habitat quality; (4) assessing time trends
in water quality; (5) characterizing local and @il impacts of point and NPS pollution on
water quality, which includes compliance monitorangd development of water quality based
permits and TMDL studies; and, (6) supporting depaient of strategies to return impaired
waters to compliance with water quality standards.

Monitoring includes four strategic approaches t@nsach of the six specific objectives
mentioned above: (1) fixed station monitoring; i(&ensive and special surveys; (3) screening
level monitoring; and, (4) probability-based surseWMissouri’s “Surface Water Monitoring
Strategy” (MDNR 2013) provides an in depth discossif the entire water quality monitoring
program and strategy. All monitoring is conduateder an approved Quality Assurance Project
Plan with the Department’s Environmental Servicesxgfam (ESP) laboratory. The
Department’s quality assurance management prog@srpveviously approved by USEPA.
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Fixed Station Monitoring

The fixed station monitoring network is designeakbdain water chemistry, sediment, fish tissue,
and biological monitoring sites equitably amongangjhysiographic and land use divisions in
the state. Selected sites must meet one of tlmnioly two criteria: (1) the site is believed to
have water quality representative of many neighigpsireams of similar size due to similarity in
watershed geology, hydrology and land use, andltsence of any impact from a local point or
discrete nonpoint water pollution source, or (2) site is downstream of a significant point
source or localized nonpoint source area. Therdiwe subprogram areas that make up the fixed
station network.

1. The Department provides funding for an ambientestraetwork that includes nearly 70
sites monitored between six to 12 times per yeahbyJSGS for a wide variety of
physical, chemical and bacteriological constitueatsl six of these sites are also
sampled at less frequent intervals for a rangeesfigides. Two sites on the Missouri
River use sondes to collect continuous water qudéta from spring through fall.

2. DNR chemical monitoring at approximately 58 sit@e to 24 times per year for
nutrients, major ions, flow, temperature, pH, digsd oxygen and specific conductance.

3. Lake monitoring consists of two programs, the State Lake Assessment (SLAP) and
the Lakes of Missouri Volunteer Program (LMVP). A samples 75 lakes four times
each summer (nearly 90 lakes were sampled in 20t Butrients, chlorophyll, volatile
and nonvolatile solids, and secchi disc depth. [EBVBAmples approximately 66 lakes
four to six times each year, which includes muitishmple sites on larger reservoirs for
nutrients, chlorophyll, and secchi disc depth.r &aditional information regarding
LMVP, please see this program’s websitét#b://www.Imvp.org/.

4. Fish tissue monitoring is conducted to assessdhéithof aquatic biota as well as the
human health risk associated with consuming flsburteen fixed sites are monitored
once every two years and samples analyzed by US&R#Aercury, chlordane, and
Polychlorinated Biphenyls (PCBs). Whole fish cosipmsamples of either common
carp or redhorse sucker are analyzed for metals;ung cadmium, selenium, several
pesticides, and PCBs. In the future, USEPA plaretlyze such samples for only
mercury; therefore, the Department is currenthksgpanother means to maintain PCB
analyses.

Under a joint effort between the Department and MBeEnples of bottom feeding and
non-bottom feeding fish at approximately 28 didorery sites are sampled annually.
Bottom feeding fish include common carp and suskercies. Non-bottom feeding fish
include black bass preferably, and alternativelileye, sauger, northern pike, trout,
flathead catfish, and blue catfish. Tissue plugdas are collected from bass species
and analyzed for mercury only. Fillet samplesr{sif) are collected from the remainder
of bottom and non-bottom feeding species. Fibehgles are analyzed for metals,
including mercury, cadmium, and selenium; additilynéillet samples from bottom
feeding species are analyzed for a suite of orgaongpounds, including several
pesticides and PCBs.

Outside of Department based sampling, MDC monaoisther 20-40 sites each year that
are considered popular sport fisheries. Fishdissanalyzed for pesticides, PCBs,
mercury and other metals. This data is submitidti¢ Department and is used to assess
aquatic life use.
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5. Routine sediment monitoring is conducted at 104$bBrdtionary sites annually to test for
sediment contamination. Sediment samples are zethfipr a suite of heavy metals that
individually or synergistically are known to beHat to fish, mussels, and other
macroinvertebrates.

In addition to sampling activities noted above, Brepartment’s Division of State Parks conducts
routine bacterial monitoring of swimming beachesrtuthe recreational season.

Intensive and Special Studies

Intensive and special studies typically involvegfrent monitoring of several sites in a small
geographic area. These studies are driven byabe for site specific water quality information.
Findings resulting from intensive and special stadhay be used to develop water quality based
NPDES permit limits, assist with compliance andoecgément activities, or guide resource
management. The Department currently conductgaleypes of intensive and special studies.

» Wasteload Allocation Studies — Assess receivingsabf wastewater treatment facilities to
judge compliance with in-stream water quality sedd and/or be used to develop water
quality based permit limits. Approximately ten wedsad allocation studies are completed
annually.

e Toxics Monitoring — Assess receiving waters of aoaling and processing stations, metal
mining operations, various industrial and municifa&ilities and CAFOs. The need for this
type of monitoring varies greatly from year to ydaut typically includes zero to 30 sites.
Sampling frequency depends on the intended usataf d

« Aquatic Invertebrate Biomonitoring — Macroinvertater communities are surveyed to
evaluate concerns with either point source disa®rdiscrete NPS areas such as active or
abandoned mining sites, or watershed wide NPS @nuhl Reference sites are sampled
periodically as controls which targeted sites mayxbmpared to. Approximately 45-50 sites
are sampled each year.

The Department contracted with the USGS in 200dbtaluct a study of aquatic invertebrate
communities on the Missouri River. The studglidation of Aquatic Macroinvertebrate
Community Endpoints for Assessment of BiologicaldZmn in the Lower Missouri River
was published in 2005. The Department sees thik a®the first of several steps by which
it will promote a better understanding of fish amgertebrate communities of large rivers,
and ultimately the development of biological ciiifior the Missouri and Mississippi rivers.

» Dissolved Oxygen Studies — Continuous monitorsdapgoyed where low dissolved oxygen
levels are suspected. Sampling is carried outbsdect hydropower dams with past low
dissolved oxygen problems and in other areas wiameompliant discharges are suspected.

» Stream Modeling Studies — Physical and chemicalaaeristics of designated streams are
surveyed. Measurements include the following patens: channel width and depth, water
velocity, water temperature, pH, dissolved oxygerd chemical biological oxygen demand,
and ammonia. Such studies are often carried owtdsteload allocation purposes.
Sampling occurs as needed, but is usually limibeabout two streams each year.
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» Contract Studies — The Department typically hagsshactive contracts for water quality
monitoring at any given time. Most contracts sup@WA Section 319 funded watershed
projects, but past contractors have completed Utsenability Analyses (UAAs) as well as
simple monitoring projects, specifically in casdsene work entailed highly specialized skills
and equipment, or when costs or manpower limitatimade it practical.

Screening Level Monitoring

Screening level monitoring involves two separatatsgies, low flow surveys and volunteer
based water quality monitoring. Both strategig¢egrate rapid stream assessment protocols that
rely on qualitative sampling of stream biota arglei evidence. Additional water chemistry
sampling may occur as a result of inspections anaptaint investigations.

Low flow surveys are conducted to assess streaumitomm potentially influenced by wastewater
treatment facilities, mining activities, or landdil These surveys are a rapid and inexpensive
method of screening large numbers of streams feioab water quality problems and
determining where more intensive monitoring is rekdGenerally, around 100 sites are
screened each year.

The Volunteer Water Quality Monitoring (VWQM) Pragn is a cooperative project between the
Department, MDC, and the Conservation Federatidvlissouri. This program is a subset of the
Missouri Stream Team Program. Since its inceptiatf93, 8,907 citizens have attended 520
water quality monitoring workshops held by progrstelf across the state. This has resulted in
the submission of more than 23,601 separate dattssht 5,574 Missouri stream sites.
Volunteer hours spent in this endeavor total mioasm 435,597 hours, worth an approximate
$8,276,352 in added value to the state.

In SFY 2012, 115 new stream teams formed and i3 #0dre were 186. The total number of
stream teams has now reached 4,842. In 2012aleofd?40 citizens attended the introductory
class, while 230 attended the same workshop in.2@ft&r the Introductory workshop, many
proceed on to at least one workshop for higher lgaming. In SFY 2012, 64 citizens attended
the Level 1 workshop, and in SFY 2013 there wemdlaar 68 citizens. The number of
volunteers that attended Level 2 workshops in SB¥22and 2013 were 38 and 18, respectively.
In 2012, Level 3 and Cooperative Stream InvesitgafCSI) certifications were suspended due to
the poor health and untimely passing of the sta&ffper in charge of this part of the program.
However, a replacement was hired and in 2013 Vblenteers achieved the Level 3 designation.
Each level of training is a prerequisite for thetri@gher level, as is appropriate data submission.
Levels 2, 3, 4, and CSI represent increasinglydrigjuality assurance and quality control
stringency. Data submitted by volunteers of L&vel above may be used by the Department to
establish baselines of water quality conditiongfarticular streams, or to point out potential
problems that are in need of further investigatibevel 2 and higher volunteer monitors are
required to return for a validation workshop aslteavery three years in order to ensure their
equipment and methods are up to date, and thetldatare gathering has a high level of quality
assurance. In total, 30 volunteers have recei@dr@ining as of July 2013. In SFYs 2012 and
2013, volunteers submitted 4,023 sets of macrofaebeate data, 2,854 sets of water chemistry
data, 1,094 sets of visual survey data, 1,418defiseam discharge data, and 125 site selection
data sheets. Wastewater, CAFO and drinking watterators have also attended workshops in
order to receive operator certification credit@ date, 210 operators have attended stream team
trainings.

Level 2 volunteer data, or higher, is screened alynfor physical, chemical, and biological
parameters. If adequate data is indicating a veptality concern or a potential issue, then follow
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up monitoring by the Department is scheduled. €& volunteers may be directly utilized for
assisting in departmental studies (e.g., waterpkathing, TMDL implementation plans, etc.).
For additional information regarding the DepartneRWQM program, please visit the
following websitehttp://www.dnr.mo.gov/env/wpp/VWQM.htm

Probability-based Sampling

The Department’s probability-based sampling iswa&tifrom a partnership with the MDC that is
formalized in a signed Memorandum of UnderstandM@U). With this MOU, the Department
and MDC share various resource management resjidiesiihrough specific programs. It is
under MDC’s RAM program that the Department’s piulistic-based sampling is carried out
(Combes undated). This sampling effort supportsdMind Department trend monitoring as well
as CWA Section 305(b) and 303(d) reporting requineis.

MDC’s RAM program monitors approximately 100 stresites annually from third to fifth order
streams. From 2004 to 2008, up to 40 sites wergoraly sampled from ecological drainage
units on a rotating basis. However, in 2010 samgplocused on aquatic subregions rather than
ecological drainage units. To ensure all regidriih® state are monitored effectively, sampling is
conducted on a five-year cycle where two yearspest monitoring streams in the Central
Plains subregion, two years in the Ozark subregiod,one year in the Mississippi Alluvial

Basin subregion (Figure 1). The RAM program asssream habitat, aquatic invertebrate and
fish communities, and water quality at each streden Metrics for assessing the biological
integrity of fish communities were developed folyo@®zark and Ozark border streams (Dai$y
al. 2008). MDC may also report potentially impairéesto the Department for additional
monitoring. The Department is looking to develggrabability-based survey program that may
include low flow surveys and fish tissue contamisan order to support statewide water body
assessments.

Monitoring Program Evaluation

The above components to the Department’s wateitguabnitoring program chart the course

for a comprehensive assessment of state waterditidwhl elements of the program such as core
and supplemental indicators, quality assurance, mianagement, data analysis and assessment,
reporting, and general support and infrastructoedisted in Missouri’s “Surface Water
Monitoring Strategy” (MDNR 2013).

Monitoring has generally been able to keep pack evitical point source assessment needs and
has done a good job of characterizing regional mguality unimpaired by point source
discharges; however, the size and scope of theregat's monitoring has fallen short of the
state’s information needs. With the advent ofda@AFOs in Missouri, concern over
eutrophication of our large recreational lakes, eotinuing urban sprawl, among other
problems, have produced questions our present anorgtprogram is incapable of answering.
This inadequacy is demonstrated in part, by thetfed only 34 percent of Missouri’s classified
stream miles are considered to be monitored, vl#Tilpercent remain unassessed.

Information gaps and data needs are highlightddissouri’'s “Surface Water Monitoring
Strategy” document. Among the major monitoringdseielentified in this strategy are water
chemistry, biological, and habitat monitoring ofe@r Rivers and large rivers; wetland inventory,
monitoring and assessment; bacterial monitoringrgie reservoirs and biological criteria
development for small reservoirs and lakes; scregleivel stream surveys for intermittent
streams and additional chemical monitoring of swallleable streams. With additional
resources these data needs may begin to be adtiresse
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Data Acquisition and Information Sharing

The Department retrieves a large amount of raw filata the USGS and a humber of other state,
federal, and municipal sources. This data alorp thie Department’s, is imported to and
maintained in the Department’s Water Quality Asses® (WQA) database. Data includes
information pertaining on water chemistry, bacter@centrations, sediment toxicity, fish tissue
contaminants, and fish and invertebrate communifidsee WQA database is available to the
public online athttp://www.dnr.mo.gov/mocwis _public/wga/waterbodg8#.do

Missouri uses the internet-based WQA system fakirg and reporting water body use
attainment information. The stream and lake netwbthe state, water quality standards
information, and locations of permitted wastewalischarges and other potential pollutant
sources can all be viewed within a Geographic mfttion System (GIS) (ArcView)
environment. The Department has developed arectige map viewer and query tool for public
use that displays a range of geographic informadiwhis available at
www.dnr.mo.gov/internetmapviewer/

ESP has developed a bioassessment database thidepraccess to raw data and summarized
statistics for all quantitative macroinvertebraaenpling it has completed. This database is
typically updated following each season of sampéing the most recent version is available to
the public online atvww.dnr.mo.gov/env/esp/biologicalassessments.htm

The Department has a variety of additional infoiorategarding water quality and conservation
programs in the state on its websitevaiw.dnr.mo.gov/water.htmSome of the available
information includes current and proposed NPDE$jisr Missouri’'s water quality standards
and the latest LMD, a list of impaired waters amdDLs, and opportunities for water resource
conservation and grant opportunities.

Access to the Department’s water quality dataletikely straight forward using online tools.
Should additional assistance be needed, generadstgfor water quality information may be
made by calling 1-800-361-4827. Official requdetsspecific information can be made by
submitting an online request form founchétp://www.dnr.mo.gov/sunshinerequests.htm
Specific requests that cannot be easily accommddistéhe online public database may require
the Department to search published reports or veptality data files. If the report or data was
generated by the Department, it can be sent teetigestor through electronic mail or regular
mail (a hard copy for small reports and data films;ompact disks for larger data files). If the
report or data file did not originate with the Depa@ent, the request may be passed on to the
organization that published the report or datae fyuestor is welcome to visit the Department
office at 1101 Riverside Dr. in Jefferson City anelw files directly.

Requests to view water quality data files, sho@dént to:

Missouri Department of Natural Resources

Water Protection Program

ATTN: Ms. Trish Rielly

P.O. Box 176

Jefferson City, MO 65102-0176

Phone: (573)526-5297 Fax: (573)526-6802
E-mail: trish.rielly@dnr.mo.gov
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C.2. Assessment Methodology

Water quality is judged by its conformance with digri's water quality standards. This section
describes procedures used by the Department tthatguality of Missouri’s waters under this
approach, which includes an explanation of thedygfedata used to determine designated use
attainment, how that data is used, and how findarggeported. The assessment methodology is
the process the Department uses for meeting reqeirs of CWA Sections 305(b) and 303(d),
and it is the basis for summary tables and appeagioovided later in this document.

Information Used to Determine Designated Use Attaiant

To determine whether or not each designated useported, all quality water body specific
monitoring data and other relevant informationeigiewed against applicable criteria.
Monitoring data generated under the four strategiaitoring approaches mentioned in Section
C.1. are a key part of the assessment processDdartment also utilizes data from many other
external sources that are monitoring for similampeses and are determined to produce data of
acceptable quality. Federal agencies most oftdecting such data include USGS, USEPA,
USFS, USFWS, the USACE and the National Park Serviather contributors of data include
resource agencies from lllinois, lowa, Kansas, Asgs, and Oklahoma; several of the state’s
larger cities; selected projects from graduatelleagearchers; MDC fish kills and pollution
investigation reports; county public health depanits; and, data collected by wastewater
dischargers as a condition of their discharge psrfthis data may not be used for 303(d) listing
purposes). For a complete list of data types andces, please see Missouri’'s 2014 LMD,
Methodology for the Development of the 2014 Se@@&{d) List in Missour{Appendix A).

Water Body Segments

Tables G and H of Missouri’s Water Quality Standgpdblished in 10 CSR 20-7.031 contain
classifications and use designations for all cfesblakes and streams. Each individual
waterbody listing in Tables G and H is consideneéssessment unit. For each lake in Table G
there is only one listing unit. For streams howesingle systems may receive multiple
classifications according to the character of thaiural flow regime (e.g., permanent flow vs.
intermittent flow); thus, there may be multipletiligs or assessment units in Table H for any
given stream or river. For the Mississippi Riwgater body segments reflect an interstate MOU
between five states (Missouri, lllinois, lowa, Wissin, and Minnesota) signed in September,
2003 (UMRBA 2003). The purpose of the MOU is thv@nce coordination of water quality
assessments and management decision on the Uppsssitipi River, segmentation points are
as follows: Des Moines River-Lock and Dam 21-CuiRiger-Missouri River-Kaskaskia River-
Ohio River. Results of UAAs and CWC rulings haffected the designation of recreational uses
on the Mississippi River, from the Ohio River te thlissouri River, resulting in further
subsegmentation. Both specific and general cit@ay be applied to classified waters of the
state. Unclassified waters are usually assesssdsageneral (narrative) criteria and a subset of
specific criteria commonly associated with acutedity to aquatic life. There is less available
data on unclassified waters, and except for 1astseand lakes, these waters are normally not
reported for 305(b) and 303(d) purposes.

Each water body is assessed individually. For eatkr body, all available data of acceptable
quality is reviewed and assessed. That assessnagrthen be extrapolated to the entire spatial
extent of that classified segment. However, thalfextent of the assessment may be adjusted to
account for significant influences in point soudischarges, extreme changes in land use and
stream characteristics, and significant hydrol@gid channel modifications. In order to adjust
the final extent of an assessment, multiple samgpiets are needed. Occasionally, this method
results in assessments that are shorter thanlttepétial extent of the classified water body.
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C.2.1. Determining Designated Use Attainments

Unique sets of criteria are used to protect spedidisignhated uses assigned to individual waters.
Protective criteria include a range of physicakroital and biological parameters. This means
that in order to determine a level of attainmemntafalesignated use, certain types of data must be
collected to compare to those protective criteAgsessing most designated uses involves
analyzing multiple parameters, but in some casegezling a single criterion is enough evidence
to rate a use as impaired. All classified watéthe state, including significant public lakesg ar
designated to be protected for whole body and/oorsgary contact recreation, aquatic life, fish
consumption by humans, and livestock and wildligering. A subset of these waters is
protected for drinking water supply, irrigation andustrial process, and cooling water.

This section describes how data and informatiarsexi by the Department to assess each of these
designated uses. For each classified water bodlyfca each applicable designated use to that
water body, Department assessments result in ofteiopossible outcomes and are reported as
follows:

1) designated use is fully attained;

2) designated use is not attained;

3) designated use not assessed due to an inaeetpta; or
4) designated use not assessed.

Generally, a water body use assessment resultlhf dttained” suggests water quality is fair to
excellent, whereas, an assessment of “not attaineliates poor water quality. To what extent
resource quality is impacted depends on the deagretich the use is not attained. Designated
uses identified as “not attained” are considergghiined, and waters with at least one use
assessed as “not attained” are considered impaitdten possible, potential or known causes
and sources of the impairment are described.

To make a determination of “fully attained” or “rettained,” data from the previous seven years
is normally used. In some cases however, olderidatsed when it is believed to be
representative of present day conditions.

For complete assessment methodology details psegsMissouri's 2014 LMDyiethodology for
the Development of the 2014 Section 303(d) Listigsouri (Appendix A). The 2014 LMD lists
all data that may be used for performing waterigubbsed assessments and the applicable
statistical methods for interpreting Missouri’'s @itjuality standards. Prior to each listing cycle,
the LMD goes through a stakeholder input and reygeacess where it can be revised.
Development of the 2014 Section 303(d) List andiBe®&05(b) report was based exclusively on
the 2014 LMD. The 2014 LMD and proposed 2016 LMByralso be viewed at
www.dnr.mo.gov/env/wpp/waterquality/303d.htm

Statistical Considerations

For designated use assessment methods, a spetifitstatistical procedures are used to
determine if exceedences resulting in non-attainmenrant a 303(d) listing. Table B-1 in the
2014 LMD lists all statistical considerations amalgtical tools the Department uses for listing
waters as impaired. For each analytical tool,exiic decision rule and test procedure is
provided. Procedures outlined in the LMD are basedata that meet quality assurance and
control standards.
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Additional Approaches for Determining Designated &éttainment

While specific designated use assessment procedieedntained in the LMD, there are several
approaches that may be applied to all designatesl u3esignated use protection may be
accomplished in the absence of data, if the stigging assessed has similar land use and
geology as a stream that has already receivedex wadlity assessment. In such cases, the same
rating must be applied to the stream being asseasddhis information may only be used for
305(b) reporting, not 303(d) listing. Additionallwhere models or other dilution calculations
indicate noncompliance with allowable pollutantdisy waters may be added to Category 3B
(See sectio.2.2. Water Body Assignment Categqgreesd considered a high priority for water
guality monitoring. For assessing narrative cidtéor all designated uses, data types that are
guantifiable can be used. Full attainment withewvajuality standards is achieved when the
stream appearance is typical of reference or cbstt@ams in that region of the state. For
example, if water color measured using the plathoatmalt method is significantly higher than an
applicable reference stream, the water body woelpitiged to be in non-attainment of water
guality standards.

The Department reserves the use of best profesgimtuament for interpreting data that has been
influenced by abnormal weather patterns and/oatdns that complicate appropriate
interpretation of the data. In some cases, thisnmielata that would normally be adequate to
assess a use is actually determined to be inadeaurat additional sampling is required to ensure
a confident assessment.

C.2.2. Water Body Assignment Categories

Once all attainment decisions have been madedorem water body, it is then categorized
according to a degree of compliance with wateriggusiandards. The Department utilizes a five
part category system which is helpful for reportattainment of applicable water quality
standards, and to develop monitoring strategigsdispond to resource issues identified in the
assessment. The five part categorization prosessnmarized below.

Category 1: All designated uses are fully attained.

Category 2: Available data indicates that some, but not alhe designated uses are
fully attained.
Subcategory 2A: Available data suggests compliance with MisseWVater
Quiality Standards. No impairment is suspected.
Subcategory 2B: Some available data suggests noncompliance wighdJri's
Water Quality Standards. Impairment is suspected.

Category 3: There is insufficient data and/or information teess any designated uses.
Subcategory 3A: Available data suggests compliance with MissouVater
Quiality Standards. No impairment suspected.
Subcategory 3B: Available data suggests honcompliance with MisseWdater
Quality Standards. Impairment is suspected.

Category 4: Available data indicate that at least one desighage is not attained, but a
TMDL study is not needed.
Subcategory 4A: Any portion of the water is in non-attainment wattate Water
Quality Standards due to one or more discrete taoita and USEPA has approved a
TMDL.
Subcategory 4B: Any portion of the water is in non-attainment witlate Water
Quiality Standards due to one or more discrete fawits, and pollution control
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requirements (i.e., water quality based permitga@ngbluntary watershed control
plans) have been issued that are expected to aéggaddress pollutant(s) causing
the impairment.

Subcategory 4C: Any portion of the water is in non-attainment wattate Water
Quality Standards and a discrete pollutant(s) leemproperty of the water does not
cause the impairment.

Category 5: At least one discrete pollutant has caused nairatient with Missouri’s
Water Quality Standards, and the water does not theejualifications for listing as
either Category 4A or 4B. Category 5 waters aosétthat are candidates for the state’s
303(d) List.

For 303(d) assessment purposes, each data typddéicterial, toxic chemical, fish
bioassessment) undergoes a special statisticaineaato determine compliance with water
guality standards.

The Department uses a weight of evidence analgsiassessing narrative criteria with numeric
thresholds to determine the existence or likelihobd use impairment and the appropriateness of
proposing a listing based on narrative criteriar Her Three waters, which includes outstanding
state and national waters, no level of water qudigradation is allowed; therefore, assessment
of these waters generally compare current datéhterenistorical data or data from segments that
support water quality conditions that existed attime the state’s antidegradation rule was
promulgated, April 20, 2007. In line with earlguwidance from USEPA, the Department uses a
burden-of-proof approach in its hypothesis testivad places emphasis on the alternative
hypothesis. In other words, there must be veryiomng data to conclude the null hypothesis,
that no impairment exists, is not true.

C.2.3. De-listing Impaired Waters

Several factors may lead to removing a water boaiy fthe Section 303(d) list. Removal may
occur when a TMDL study addressing all pollutaritfor a given waterbody has been
completed and approved. In situations where amiiment is due solely to a permitted facility,
it may be possible to revise the facility’s pertoitmeet the targeted water quality criteria, this i
known as a Permit in Lieu of TMDL. Waters thataeer from pollution may be de-listed once
water quality is assessed as meeting water qualiria. Analytical tools used for de-listing
purposes are described in Appendix B of Misso@?$4 LMD, Methodology for the
Development of the 2014 Section 303(d) List in MisgAppendix A). Occasionally, waters are
removed as a result of finding inaccuracies inatginal listing.

C.2.4. Changes to the 2014 Listing Methodology Doment

Noted earlier, the LMD may be revised every evemipered year, undergoing the same review
and approval schedule as that required for tha@e803(d) list. There were numerous changes
made to the 2014 LMD in order to account for img@wr new assessment procedures. Below is
a summary of those revisions, please see the 2B for exact details related to each change.

» For placing waters into Category 1 (page 3), atléaee samples of higher trophic level
fish meeting fish tissue mercury guidelines weredsel, but in 2014, that was changed to
include only samples of higher trophic level spscie

* DNR Quality Assurance/Quality Control Program, padeadditional requirements were
added which allow the Department to make a judgémerthe acceptability of a quality
assurance program.
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» Table 1.1 on page 17, the protection of groundwatesr included as a beneficial use and
anE. coliconcentration of 126 counts/100 ml was listechasaippropriate criterion.

» Footnote 10 on page 18 was changed to “nutrietgr@iwill be used in the 2014 LMD
only if these criteria appear in the Code of SRegulations, and have not been
disapproved by the U.S. Environmental Protectioemy.”

» Footnote 14 on page 20, the second to last senteaszehanged to, “Where multiple
sediment contaminants exist, the Probable EffecicE€atrations Quotient shall not
exceed 0.75.

» Table 1.2 on page 21, existing compliance standaeds designated for only
macroinvertebrate data, and new compliance stasaeztk established for fish and other
biological data.

» Footnote 16 on page 21 was added to indicatetdratiire used for Index of Biotic
Integrity (IBI) scoring.

» Table B-1 on page 29, a sediment quotient of 0.5 gted as the new decision making
rule for determining toxicity to aquatic life asesult of multiple chemicals in sediment.

» Table B-3 on page 33, values changed for Typeok eates and number of samples
meeting standards.

» Appendix D on page 35, values in the example fov tiocalculate the Probable Effect
Concentration Quotient changed. In the final paaply, decision making rules for
determining sediment toxicity were clarified, inding a 150 percent evaluation value for
assessing Probable Effect Concentrations, andt0.5& used as the evaluation value for
assessing sediment quotients.

C.3. Assessment Results

This section is a summary of the Department’s serfaater assessments for the 2014 assessment
cycle. Included in this section is the allocatafrdesignated uses among classified waters,
assessment results per monitored and evaluatedswatenmary of lake trophic conditions and
water quality trends, results of the five-part gatézation of surface waters and probability based
surveys, the Section 303(d) list, and designatedsupport summaries.

In Tables G and H of Missouri’s Water Quality Starts, all classified lakes and stream
segments are identified. Classified waters aregdated for recreation, aquatic life and fish
consumption, and livestock and wildlife wateringthasome waters receiving additional
designations as described earlier. Aquatic life fish consumption designated uses have been
combined for assessment purposes. Table 2 belmamarizes designated uses allocated among
classified waters in the state.
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Table 2. Allocation of designated uses among Misg@s classified waters.

Designated Use Str_eam Percent of Lake Percent of
miles acres Total

Aquatic Life and Fish Consumption 24,491 100 303,01 100

Warm-Water Fishery 20,936 85 291,782 96

Cool-Water Fishery 3,257 13 0.0 0

Cold-Water Fishery 298 1 11,232 4
Whole Body Contact Recreation — A 6,181 25 271,505 90
Whole Body Contact Recreation — B 17,639 72 31,509 10
Secondary Contact Recreation 9,435 39 256,733 85
Livestock and Wildlife Watering 24,482 100 303,014 100
Drinking Water Supply 3,455 14 133,692 44
Industrial 1,634 7 6,959 2
Irrigation 4,519 18 0.0 0
Antidegradation

Outstanding National Resource Waters 202 1 0.0

Outstanding State Resource Waters 201 1 70*2 0.1
Total Classified Waters 24,491 303,014

*Denotes acreage for three marsh wetlands.

Surface Water Monitoring and Assessment Summary
Designated use assessments were supported byrdeptat monitoring efforts as described in

section C.1., as well as data collected by numefiexeral, state, and municipal programs. Due
to the state’s vast stream and lake network, gtspossible to collect adequate data on every
classified water body in Missouri; thus, only atpmr of all classified waters are monitored each
assessment cycle. An overview of stream and lake used for assessment decisions is provided
in Tables 3 and 4.

Table 3. Data availability for assessed and unassed classified streams in Missouri, 2007-
2012.

Monitored Evaluated Total
Assessment Result (miles) (miles) Assessed
Full Support of Assessed Uses 3,810 1,005 4,814
Impaired for One or More Uses 4,879 780 5,659
Inadequate Data for Use Assessment 503 1,234 -
Total Assessed -- -- 10,473
Total Unassessed -- -- 14,018
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Table 4. Data availability for assessed and unassed classified lakes in Missouri, 2007-
2012.

Monitored Total
Assessment Result (acres) Evaluated Assessed
Full Support of Assessed Uses 185,878 2,264 188,142
Impaired for One or More Uses 70,036 336 70,372
Inadequate Data for Use Assessment 7,551 3,547 -
Total Assessed - -- 258,514
Total Unassessed -- -- 44,500

Monitored waters include streams and lakes whdfiigmt water quality data for an assessment
has been collected in the past five years. Appnaiely 34 percent of all classified stream miles
and 84 percent of all classified lake acres aresidened to be monitored. Evaluated waters are
those waters which have not been adequately mediiarthe past five years. Either older data is
available that is still considered representatifvpresent conditions, or they have geology and
land use similar to nearby monitored waters anitt thater quality condition is assumed to be
similar as well. Seven percent of all classifisé@@m miles and less than one percent of all
classified lake acres are considered to be evaludi@assessed waters are those waters that are
not monitored directly and do not have nearby veaéth similar geology and land use that are
monitored. Thus, these represent the classifiddra/in the state for which an accurate
assessment of water quality condition is not pdssibifty-seven percent of classified stream
miles and 15 percent of classified lake acres ansidered unassessed.

Probability Summary

Data generated by MDC’s RAM program served as thegry source of the Department’s
probability based survey. Specifically, Fish IBbses were used to determine the percentage of
streams that fully support aquatic life use. s survey, data was restricted to 3rd to 5th order
streams in the Ozark subregion that were randoatgcted and assessed from 2002-2010 (Figure
1). Only IBI scores with accompanying habitat asagents were used. In cases where poor
stream habitat quality existed and the fish comtyumas not fully supported, data was excluded
from further analysis. Therefore, resulting figh scores are reflective of water quality condition
in the stream. Fish IBI scores greater than 3@ #&td aquatic life use was supported, whereas
scores of 29-36 indicate a community is suspectdxtimpaired but is at least partially in
attainment, and scores less than 29 suggest thengoity is impaired and aquatic life use is not
supported. Habitat scores were based on 6 sepaedties: (1) substrate quality, (2) channel
disturbance, (3) channel volume, (4) channel spatiaplexity, (5) fish cover, and (6) tractive
force and velocity. Together these six metrics ena the QCPH1 score, which to date, is the
best overall indicator of habitat condition as ased using MDC’s RAM protocol. Final
selection of Fish IBI scores incorporated MDC sgdfest professional judgment to insure
surveys were not compromised in any fashion.

IBI scores from 192 fish surveys representing axipmately 2,590 miles were used in this

summary. Classified streams 3rd to 5th orderga sbntribute to approximately 9,843 stream
miles in the Ozarks. Complete results are providethble 5.
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Table 5. Probability based support summary of aqutic life use in Ozark Streams.

Project Nam MDC RAM Progran

Type of Waterbod Strean

Target Populatic 3%to 5" Order, Ozarks Ecoregi
Size of Target Population #sites/m 192 assessments / 2,589.9 nn
Units of Measureme Classified strems mile:
Designated Ut Aquatic Life

Percent, Miles Attainin 71.4%, 7,048 mile

Percent, Miles Not Attainir 14.1%, 1,437 mile

Percent, Miles Non Response (Susg 14.6%, 1,388 mile

Indicatol Biological - Fish IBI
Assessment Dg 11/8/201.

Lake Trophic Status

In Missouri, trophic state classification is basedchlorophyll-a and total phosphorus
measurements. Trophic state is an indicator ake'$ water quality condition in response to
nutrient concentrations. The Department utilizrg ftlasses for categorizing lakes by trophic
state, including: oligotrophic, mesotrophic, eutrimp and hypereutrophic. Oligotrophic lakes
tend to be low in nutrients and chlorophyll-a cartcations, whereas hypereutrophic lakes
contain the highest levels of nutrients and totdbiohyll-a concentrations. Nutrient levels in
lakes are the result of both natural processesatittopogenic influence. The process by which
lakes are enriched with nutrients is known as glication, which is typically accelerated by
human activities, particularly in agricultural amdan landscapes.

Chlorophyll-a is the green pigment present in Ehplife and is necessary for photosynthesis.
The amount present in a lake depends on the armbaitgae and thus, is a good measure of
water quality conditions. Total phosphorus is casgul of soluble phosphorus and the
phosphorus in plant and animal fragments suspeindsdter. Phosphorus is the most limiting
nutrient for algae growth in most reservoirs in $disri.

Chlorophyll-a and total phosphorus values are taé@g to lake trophic classifications using
Table 6. Missouri lakes may be grouped into on@wif trophic classes including oligotrophic,
mesotrophic, eutrophic, and hypereutrophic. Thehotepresently used by the Department to
determine trophic status was derived from work bgta®l (1975); Vollenweider and Kerekes
(1980), and USEPA (1980).

Table 6. Lake trophic classifications defined byorophyll-a and total phosphorus
concentrations.

Trophic Clas Chlorophyl-a Total Phosphort
(Hg/L) (HglL)
Oligotrophic < 3 < 1C
Mesotrophi 3-10 10-30
Eutrophic 11-56 31-10C
Hypereutrophi > 56 > 10(C

In this report, the trophic status summary was temtito account for data collected in 2012.
Trophic status was calculated by averaging seas@ahags of chlorophyll-a and total phosphorus.
Measurements were taken near the deepest pas kb or just upstream of a reservoir dam,
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usually three to four times between May and Aug@&immarized results are presented in Table
7. For lake specific trophic status, please segefidix D.

Table 7. Lake trophic class summary for natural dvisions in Missouri.

Trophic Glacietec Ozark Osage Ozark Mississippi
Class Plains Border Plains Highlands Lowlands
# acre: # acre: # acrer # acre: # acre:
Oligotrophic - - 3 15€ - - 1C 601 - -
Mesotrophi 17 2,64( 9 837 2 25C 20 81,38( - -
Eutrophic 74 39,79¢ 18 8,82 27 5,92¢ 1€ 124,34( 1 33
Hypereutroptc 18 2,39 5 327 5 1,68¢ - -- 1 --
Total 11C 44,83t 35 10,14C 34 7,86« 46 206,32: 2 33

Note: Numbers of individual lakes include both slfisd and unclassified waters; whereas, lake agesa
represent only classified lakes.

Trophic status was summarized for 227 classifi®@d(and unclassified (33) lakes,
predominantly reservoirs and oxbow lakes. On a&raine years of data were available per
lake, with a range of one to 24. Trophic classesvgrouped by natural divisions with distinct
combinations of soils, bedrock geology, topogragitgnt and animal distribution and
presettlement vegetation (Thom and Wilson 19803tull region divisions are very similar to
the primary ecological sections of the classifmatsystem developed by Nigh and Schroeder
(2002). Based on only classified lakes that wareed at least once since 1989, the following
may be concluded: approximately 757 (0.3%) acfémkes are classified as oligotrophic; 85,107
ac. (31.6%) are mesotrophic; 178,917 ac. (66.5%¢gatrophic; and, 4,412 ac. (1.6%) are
hypereutrophic.

k‘t&‘ Glaciated Plains 1
{f_;
|

‘,“LTQW “
.
%

L

Osage Ozark Border
Plains

Mississippl
Lowlands

Figure 2. Natural regions of Missouri (Thom and Wikon 1980).

Trophic status correlates strongly with physiogie@ections of the state. Oligotrophic lakes
reside predominantly in the Ozark Highlands (Ozawksere the mostly the forested landscape
contributes few nutrients through nonpoint sourdésthin the Glaciated and Osage Plains
sections where agriculture is a predominant larg lsth eutrophic and hypereutrophic lakes are
encountered more frequently.
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Lake Trends

Lake trends were summarized across physiograpbimas (Table 8). Only lakes with at least
20 years of data were evaluated, except Binder (@kée County) which had been monitored for
18 years. Fifteen lakes contributed to the GlaRiains section, 12 to the Ozark Highlands, three
to the Osage Plains and two to the Ozark BorddiosecLakes were monitored for secchi-disk
depth, total phosphorus, total nitrogen, chloropayband non-volatile and volatile suspended
solids. Linear regression was used to evaluate pa@meter over the monitoring period, the
slope of the regression line indicated any tremelatiion, and trends were significant at p < 0.05.

Table 8. Summary of lake trends for four physigraphic sections in Missouri.

Region Secchi TP TN CHL-a NVSS VSS
m/yr pa/llyr  ug/llyr  ug/llyr - mg/Llyr - mg/Liyr
Glacial Plains 0.0021  -0.017 3.20 0.277*  -0.105* 029
Osage Plains 0.0003 0.221 0.44 0.513 -0.204* 0.044
Ozark Border -0.021*  0.225 2.93 0.985* -0.042 0x154
Ozark Highlands 0.0107 -0.187 -3.63* 0.036 -0.039* -0.003

*Denotes significant trends (p < 0.05); TPTotal Phosphorus; TN = Total Nitrogen;
CHL-a = Chlorophyll-a; NVSS =Nonvolatile $ended Solids; VSS = Volatile Suspended Solids

In the Glacial Plains, there were no significaghtts in nutrients and water clarity; however, an
increase in the annual concentration of chlorophyilas observed, potentially the result of
decreasing mineral turbidity over the same periédailable trend information was limited in the
Osage Plains and Ozark Border regions, but miteraidity (i.e., filterable nonalgal suspended
particles) showed a decreasing trend in the thaless| of the Osage Plains. For the two lakes in
the Ozark Border region, a decreasing trend intset@pth was observed, which is likely related
to the increasing algae production. In the Ozadhknds region, decreasing trends in nutrients
and mineral turbidity may be associated with redueges of soil erosion.

When trophic status was evaluated over the saniedpdaoth improving and degrading trends
were observed. Noteable changes included thres lakere trophic status changed from
eutrophic to mesotrophic (Bowling Green Lake, Biftelld Lake, and Little Prairie Lake), and
one lake that changed from eutrophic to hyperebimfiKraut Run Lake). For other lakes,
trophic condition remained nearly the same fromitdginning of the trend period to the end,
with only subtle changes in between.

Identifying trends in lake water quality can be gdicated by seasonal variations, changing
climate conditions, and data limitations. Trendingy be further complicated by grouping lakes
according physiographic region. For managememniqaas, lake trends should be tracked on an
individual basis. Additional lake information isgwided annually by the LMVP and listed on
their website ahttp://www.Imvp.org/

Controlling Pollution in Lakes

In Missouri, the three primary sources of NPS gahuinclude agriculture lands, urban areas,
and to a lesser extent, abandoned mine lands D&partment operates several programs that
address water quality and habitat issues facingslalkd reservoirs in the state. While lake
pollution may be addressed through regulatory otsitmost activities are volunteer based. As
previously discussed, volunteer activities aredglly addressed by the Department’s NPS
program and SWCP. For more information regardimgé programs, please $&ater Pollution
Control Activities section B.3. of this report.
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In-lake management techniques that were previdusiged under CWA Section 314 can now be
funded under CWA Section 319 in the context of gprapriate NPS project. Several in-lake
management techniques are eligible for CWA Se@&idhfunding, including water level
drawdown, shading, and biological controls sucfisksor insects, and planting or harvesting of
aquatic plants. The Department also works witlesswatershed groups on a regular basis. At
least 77 watershed groups have been formed in Miiss®hese groups work to educate and
inform landowners of threats to water resourcekhdir area, and promote land management
practices that minimize NPS pollution.

The Department samples lake water quality as neddedieneral monitoring is primarily
conducted under two specific programs, those b8P and LMVP. Together, these programs
monitor well over 100 lakes each year. Fundingofath SLAP and LMVP is provided under
CWA Section 319. Outreach activities are a magongonent of LMVP.

TMDLs also help reduce pollution in Missouri lale®d reservoirs. The program began in 1999
and as of December 2012, eight studies have bewpleted for lakes, focused primarily on
reducing nonpoint source pollution contributiodgpendix C shows the proposed schedule of
future TMDL studies.

Five-Part Categorization of Surface Waters
Results of the five-part categorization of classifsurface waters in Missouri are shown in Table
9. Please see Section C.2.2 for category defirstio

Table 9. Size of surface waters assigned to repig categories.

Water Body Total in Total

Category

Type 1 2A 2B 3A 3B 4A 4B| 4C 5 State Assessed

Streams (mi.)| 389 4,067] 368 10,946 3,062 546 (40 |320753 24,491 10,483
Lakes (ac.) 0| 187,685 457 44,004 496 2,276 |0 0 9688,0303,014| 258,514

Note: Waters in categories 3A and 3B are considlemassessed. Discrepencies between Tables 3 and 9
are due to rounding in stream segment lengths.

Designated Use Support Summary

Designated uses assigned to classified lakes szahst were individually assessed using site
specific information, and summarized results ashin Tables 10 and 11. Each designated
use (aquatic life and fish consumption; whole bodgtact recreation A and B; secondary contact
recreation; drinking water supply; industrial pres@nd cooling water; irrigation; and, livestock
and wildlife watering) were assessed for two lewélsupport. For waters without existing data,
or waters where existing data was insufficientdousately conclude a support level, designated
uses were not assessed. Overall, 11,238 streas amb 260,050 acres of lakes were assessed
for at least one designated use, equating to 4%B%4.8 percent of all classified waters,
respectively.
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Table 10. Designated use support summary for Misgd’s classified streams, 2014.

Full Non- Not Total Total

Designated Use Support Support Assessed Assessed in State

Aquatic Life & Fish Consumptic 6,487 3,542 14,46: 10,02¢ 24,49
26.5% 14.5% 59.1% 40.9%

Whole Body Contact R« - A 1,491 941 3,74¢ 2,43: 6,181
24.1%  15.2% 60.7% 39.4%

Whole Body Contact R.. - B 324 1,818 15,49¢ 2,14z 17,63¢
1.8% 10.3% 87.8% 12.1%

Secondary Conct Re«. 3,11¢ 28% 6,03¢ 3,39¢ 9,43%
33.0% 3.0% 64.0% 36.0%

Drinking Wate Supply 1,41z 0 2,04z 1,41z 3,45t
40.9% 0.0% 59.1% 40.9%

Industria 10t 0 1,52¢ 10t 1,634
6.4% 0.0% 93.6% 6.4%

Irrigation 1,254 0 3,26t 1,25¢ 4,51¢
27.7% 0.0% 72.3% 27.7%

Livestock and Wildlife Waterir 2,79 0 21,68" 2,79¢ 24,482

11.4% 0.0% 88.6% 11.4%

Table 11. Designated use support summary for Missd’s classified lakes, 2014.

Full Non- Not Total Total

Designated Use Support Support Assessed Assessed in State

Aquatic Life & Fish Consumptio 154,37t  68,20¢ 80,43( 222,58 305,014
50.9% 22.5% 26.5% 73.5%

Whole Body Contact R« - A 221,427 0 50,07¢ 221,42° 271,50&
81.6% 0.0% 18.4% 81.6%

Whole Body Contact R.. - B 95 0 31,41 95 31,50¢
0.3% 0.0% 99.7% 0.3%

Secondey Contact Re. 19€,59¢ 0 60,13 196,59¢ 25€,73¢%
76.6% 0.0% 23.4% 76.6%

Drinking Wate Supply 24,676.1 44 108,97: 24,72( 135,692
18.5% 0.0% 81.5% 18.5%

Industria 0 0 6,95¢ 0 6,95¢
0.0% 0.0% 100% 0.0%

Livestock and Wildlife Waterir 0 0 303014 0 305,014

0.0% 0.0% 100% 0.0%

For each designated use identified as nonsuppottiege may be one to several potential
contaminants causing the impairment(s) (Tablesnt218). The list of potential contaminants in
Tables 12 and 13 is based on waters categorizéd,a&B, 4C, and 5. Summarized data is based
on site-specific information. When a classifieckam segment is identified as impaired, the
contaminant(s) is usually considered to impairghgre segment length; however, if available
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data suggests only a portion of the classified ssgnis impaired, it is this shorter length which is
included in the total impaired stream mileage tigter contaminant, rather than the entire
classified segment. When a lake’s designatedslisepaired however, the entire surface area of
the lake is considered impaired per contaminattierahan a smaller portion in closer proximity
to the dam outlet where data is collected.

Table 12. Causes of impairments for designated usassigned to Missouri's
classified streams.

Impaired Percent
Cause/Impairment Type Streams Miles of Total Miles
Bacteria (Fecal coliform &. coli) 2,490.4 10.17
Low Dissolved Oxygen 887 3.62
Mercury in Fish Tissue 695.2 2.84
Macroinvertebrate Bioassessments 349.5 1.43
Lead 257 1.05
Zinc 124.3 0.51
Cadmium 108 0.44
Sediment/Siltation 93.4 0.38
Fish Bioassessments 84.7 0.35
Temperature 46.5 0.19
Chloride 45.9 0.19
Dissolved Oxygen Saturation 35.6 0.15
pH 35.4 0.14
Cause Unknown 26.2 0.11
Ammonia 16.7 0.07
Total Dissolved Solids 15.5 0.06
Nickel 12.2 0.05
Total Suspended Solids 10.9 0.04
Nutrients 5.6 0.02
Sulfates 4.5 0.02
Chlordane in Fish Tissue 4.4 0.02
Copper 2.4 0.01

Table 13. Causes of impairments for designated usassigned to Missouri's
classified lakes.

Impaired Percent
Cause/lmpairment Type Lake Acres of Total Acres
Chlorophyll-a 44,825 14.79
Mercury in Fish Tissue 25,230 8.33
Total Nitrogen 25,180 8.31
Nutrients/Eutrophication Bio. Indicators 24,364 8.0
Total Phosphorus 861 0.28
Dissolved Oxygen Saturation 246 0.08
Pesticides (Atrazine) 44 0.01
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Contaminants that impair each designated use atigjiinom several sources. In some cases, a
single source is responsible for providing multiptetaminants to the same water body.
Impaired stream miles and lake acreages for eatfawwdnant source are listed in Tables 14 and
15. Summarized information is based on site-sjpesifrveys. While contaminants can usually
be identified, monitoring limitations can make iffidult to pinpoint exact sources. Despite such
limitations, various pollutant sources have be@ogaized as causing impairments in Missouri’s
streams and lakes.

Table 14. Contaminant sources for nonsupported damated uses assigned to Missouri’s
classified streams.

Impaired Percent
Source Category Stream Miles of Total Miles
Nonpoint Source, not specified 2,168.8 8.9
Source Unknown 1,090.6 4.5
Atmospheric Deposition 664.0 2.7
Municipal Point Source 571.5 2.3
Urban Runoff and Construction 243.8 1.0
Agriculture 150.6 0.6
Habitat Modification other than Hydromodification 13 0.2
Industrial Point Source 12.5 0.1
Recreation Pollution Source 7.5 0.0
Natural Conditions 2.3 0.0

Mining
Tailings 255.3 1.0
Coal Mining 18.5 0.0
Hardrock, subsurface 2.4 0.0
Hydromodification

Channelization 66.2 0.3
Flow Regulation and Modification 29.0 0.1
Dam or Impoundment 19.8 0.1

Table 15. Contaminant sources for nonsupported damated uses assigned to Missouri’s
classified lakes.

Impaired Percent
Source Category Lake Acres of Total Acres
Nonpoint Source, not specified 44 257.0 14.6
Municipal Point Source 41,747.0 13.8
Atmospheric Deposition 25,260.0 8.3
Source Unknown 580.0 0.2
Dam or Impoundment 246.0 0.1
Urban Runoff and Construction 185.0 0.1
Agriculture 133.0 0.0
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Section 303(d) Assessment Results — List of ImphWeaters

Under Section 303(d) of the CWA, states are reduivedevelop lists of impaired or threatened
waters every two years. An impaired waterbodyeifingd as having chronic or recurring
violations of numeric and/or narrative water quatititeria. Development of the list is based on
assessment methods described in se@i@ril. Determining Designated Use Attainmemtd
detailed in the 2014 LMD. Missouri's proposed 8#cB03(d) list is included in Appendix B.

The proposed 2014 Section 303(d) List of impairedenbodies includes specific waterbody
pollutants, their sources, and estimated impairmeizet This proposed list reflects any deletions
and additions of water body pollutant pairs sif@2012 Integrated Report. Waterbody
pollutant pairs proposed to be removed from Misis®@012 Section 303(d) Missouri's are also
provided in Appendix B. Waters are typically detdid when new data shows water quality
criteria are no longer exceeded, an assessmenbdetfanges or initial listing error is identified,
USEPA established or approved a TMDL, or a permmiiteu of a TMDL was approved by
USEPA.

In summary, the proposed Section 303(d) List ofadirerl waters for 2014 includes 381
waterbody pollutant pairs for both classified amdlassified waters. Approximately 4,746
stream miles and 120,454 acres of lakes are catedais impaired by a specific pollutant.
Pollutants most commonly identified include ba@€fi14 listings), heavy metals (82), dissolved
oxygen (65), and mercury in fish tissue (42). Mamnhmon pollutant sources include nonpoint
source runoff (agriculture, urban, rural, unspecifnonpoint sources)(152), mining related
impacts (85), atmospheric deposition (43), and gipal WWTPs and point sources (37).

Thirty-seven pollutant pairs from the 2012 Sec8®3(d) List were removed from the 2014 list.
For 26 pairs, de-listing was due to compliance wigtter quality standards. Compliance with
water quality standards was commonly attributed hew assessment method, but there were
instances of system recovery, erroneous listingd rasegmentation of streams. Two approved
TMDLs and one permit in lieu of a TMDL resultedthree de-listings. Troublesome Cr. (WBID
0074) was removed after an impaired aquatic maeeoiebrate community was linked to
degraded habitat rather than water quality. PleaseAppendix B for additional details on de-
listed waters.

Waterbodies removed from the Section 303(d) list essult of an approved TMDL or permit in
lieu of a TMDL, but still assessed as impaired ttluroncompliance with water quality standards
are listed in Appendix E. These waters are caieggras 4A, 4B, or 4C.

TMDL Schedule

Under 40 CFR Part 130.7(b), states are requiredhanit a priority ranking schedule that
identifies all waters targeted for TMDL developménthe next two years. Each water body-
pollutant combination listed in the Section 303(st) must receive a clear priority ranking.
USEPA guidance also encourages states to develdpLSNbr each water body-pollutant
combinations in a time frame that is no longer thgyht to 13 years from the time the water
body-pollutant pair was first listed.

Several factors are considered when prioritizingDiMlevelopment, including but not limited
to: the potential threat to public health, datailatdity and timing of acquisition; Our Missouri
Waters Initiative; level of public interest; anditial date of water body-pollutant listing.
Appendix C shows each water body-pollutant paiedcied for a TMDL study through 2026.
This TMDL development schedule replaces all schesipteviously submitted to USEPA by the
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Department. The TMDL schedule will periodically teviewed an updated to incorporate and
reflect new information and shifting prioritiescloding new 303(d) listing cycles.

C.4. Wetlands Programs

Waters of the state identified as wetlands areetiiost meet criteria in tHenited States Army
Corps of Engineers Wetlands Delineation manual 198#souri’s current water quality
standards lack designated uses for wetlands arsgguently any numeric water quality criteria;
however, as waters of the state, narrative critmiapply to wetlands. Of the 624,000 estimated
wetland acres in the state, three wetland marsitaléng 270 acres are listed as lakes and are
considered Outstanding State Resource Waters.tigadi information regarding about wetlands
in Missouri may be found dtttp://dnr.mo.gov/env/wrc/wetlands.htm

Wetlands meeting criteria in thénited States Army Corps of Engineers Wetlandsnbation
manual 1987re protected under CWA Sections 404 and 401.oRgiseeking to alter wetlands
through “dredge or fill” impacts (e.qg. installingleerts or rip-rap, rerouting streams, wetland fill
for development purposes, etc.) must apply forci@e 404 permit with USACE; in
conjunction, the applicant must also obtain a $actol Water Quality Certification from the
Department ensuring water quality standards willbeviolated and/or appropriate mitigation
steps will be taken when impacts are unavoidable.

The Department’s WPP, under direction by the MigsBMWC and USEPA, is working to
establish water quality standards for wetlandse \WPP has been awarded a Wetland Program
Development Grant by USEPA with the goal of estdiitig a set of reference wetlands in
Missouri. In the process, this project will deyelmethods to identify other candidate reference
wetlands using onsite water chemistry and bioldgiaenpling. Ultimately, reference wetland
information will be used as the basis for develgpiretland water quality standards and
establishing an IBI for wetlands.

The Department’'s Water Resources Center administerState Wetlands Conservation Plan,
which encourages the protection and restoratiametiands and provides technical assistance to
other agencies involved in wetland issues. Withhblp of state and federal agencies, and a
strong partnership with University of Missouri, thepartment has completed several projects,
including studies assessing urban wetlands, idémgftypes of wetlands through image analysis,
wetland nutrient monitoring, determining the hyadig} of Missouri riparian wetlands, and an
assessment of specific wetland mitigation sitesnti@uous monitoring of wetland hydrology is
conducted at six sites in the state.

Numerous state and federal wetland projects hase bedertaken to protect and enhance
Missouri’s wetland resources. Together MDC, USFaM8 NRCS have protected more than
260,000 acres of wetlands through easements ohases, restored more than 43,000 acres, and
enhanced more than 41,000 acres in Missouri.

C.5. Public Health Issues

USEPA asks states to provide information on putialth issues, including information on
drinking water supply, whole body contact recraat&nd fish consumption advisories.
Procedures for determining attainment of each sipedvided in section C.2.Determination of
Designated Use Attainment®lease see Tables 10 and 11 for designatedippers summaries
related to drinking water supply, whole body cottacreation, and fish consumption uses.
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Drinking water supply usage is designated for 3 g6&am miles and 133,692 lake acres. This
use is not supported in two lakes, Lewistown Ladlenis Co., 35 ac.) and Wyaconda Lake
(Clark Co., 9 ac.). In both cases, the contamiisaatrazine due to local herbicide applications.

All classified lakes and streams are designatefifbrconsumption use. For streams, 699.6
miles are impaired due to contaminants in fishutissin 11 of 12 streams, the contaminant is
mercury and in a single stream (Blue River, Jack3on the contaminant is chlordane. Twenty-
six classified lakes covering a total of 25,230aaire impaired by mercury in fish tissue.
Mercury is known to make its way to surface wathrsugh atmospheric deposition; whereas
chlordane is used as a pesticide and is likelyspraried to streams during runoff events.

The MDHSS publishes an annual fish advisory andeytor eating fish in state waters.
MDHSS's advisory offers guidelines for two popubais, all consumers and a sensitive
population, which is defined as pregnant women, @i childbearing age, nursing mothers,
and children younger than 13. In Missouri, guide$i vary according to water body, fish species
and length. Contaminants of concern include mgrahlordane, lead, and PCBs. For all
consumers, recommendations vary from one meal pekvto “Do Not Eat” for specific species
from certain rivers. The statewide recommenddiioihe sensitive population is to eat no more
than one meal of fish per month. The completedidvisory guide for 2013 is available in
portable document format at
http://health.mo.gov/living/environment/fishadvigtpdf/fishadvisory. pdf

E. coliis sampled at a select set of designated swimmneaghes in the state park system on
regular basis during the recreational season. 8wignis discouraged when the geometric mean
of weekly sample results exceed BQcoli colonies per 100 ml of water. Sampling resulid an
beach notifications can be viewed onlindtip://www.dnr.mo.gov/asp/beaches/index.html

PART D. GROUNDWATER MONITORING AND ASSESSMENT

Groundwater resources vary considerably in quaatity quality across Missouri. It's estimated
that during normal weather cycles, 500 trillionlgas of drinkable groundwater is stored in
Missouri's aquifers (Miller and Vandike 1997). @en aquifers yield high volumes of quality
water, whereas in some areas, groundwater yietdguate low and/or contain water that is too
mineralized for consumption. This section providasoverview of significant groundwater
resources in the state, groundwater interactiotts surface waters, groundwater quality, sources
of groundwater contamination, and current monigefforts and protection programs.

D.1. Groundwater in Missouri

Approximately 42 percent of Missourians rely onugrdwater for drinking water. Groundwater
is the primary source of drinking water in the @saand the Southeast Lowlands, for both public
and private systems. Cities of St. Joseph, Indég&re, Columbia, and St. Charles use
groundwater from the alluvial aquifer of the Misgdriver. In the plains region of the state,
many small communities are able to obtain adequater from shallow alluvial wells near rivers
or large creeks, and many individual householdsrsty on shallow upland aquifers despite
small yields.

In the Ozarks, groundwater yields are usually lange of excellent quality, as withessed by the
fact that unlike cities in other areas of the statany municipalities pump groundwater directly
into their water supplies without treatment. Hoe\the geologic character of the Ozarks that
supplies it with such an abundance of groundwatamely its ability to funnel large amounts of
rainfall and surface runoff to the groundwater egstcan present problems for groundwater
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quality. This is because much surface water fldirectly to groundwater through cracks,
fractures or solution cavities in the bedrock, Jithe or no filtration. Contaminants from
leaking septic tanks or storage tanks, or surfeatensy affected by domestic wastewater, animal
feedlots, and other pollution sources can movecttirinto groundwater through these cavities in
the bedrock.

As in the Ozarks, groundwater in the southeastdods is abundant and of good quality. Unlike
the Ozarks, contaminants are filtered by thick d@pmf sand, silt, and clay as they move
through the groundwater system. Shallow groundwaddis however are subject to the same
problems of elevated levels of nitrate or bacterperienced in the Ozark aquifer and can also
have low levels of pesticides. Deep wells are glyeunaffected by contaminants.

Shallow groundwater in the plains of northern amstern Missouri tends to be somewhat more
mineralized and to have taste and odor problemdalhigh levels of iron and manganese. Like
shallow wells in the southeast lowlands, wellshis part of the state can be affected by nitrates,
bacteria, or pesticides.

In urban areas, alluvial aquifers of large rivarstsas the Missouri and the Meramec which serve
water supplies have occasionally been locally coitated by spills or improper disposal of
industrial or commercial chemicals.

D.2. Well Construction and Groundwater Quality

Well construction greatly influences the qualityell water and therefore, state regulations
include construction standards for both public pridate wells. Public drinking water wells and
many private wells are deep, and properly casedyemuted. These wells rarely become
contaminated. However, many private wells esthblisprior to the development of construction
standards are shallow or not properly cased. Tive#ls can be easily contaminated by septic
tanks, feedlots or chemical mixing sites near th#.wStudies in Missouri have shown that two-
thirds of wells contaminated by pesticides are fbeaa 35 feet deep. The three most common
problems in private wells are bacteria, nitratel pesticides. Water quality criteria for each of
these pollutants can occasionally be exceededvatprwells.

D.3. Major Potable Aquifers in Missouri

Locations of major aquifers providing drinkable &rain Missouri are described below.
Unconfined aquifers are those influenced by watblet conditions (the pressure at the water
table is the atmospheric pressure), and tend td gieater amounts of water, but are also more
easily contaminated by activities occurring atltived’s surface. In confined aquifers,
groundwater is overlain by a low permeable geologaterial, and groundwater below is under
pressure greater than atmospheric pressure alomefined aquifers generally recharge more
slowly than unconfined aquifers, but are bettetguted from surface contaminants.

Glacial Till Aquifer

This aquifer covers most of Missouri north of thes&buri River. Glacial till is an unsorted
mixture of clay, sand, and gravel, with occasidmallders and lenses of sand or gravel. Loess,
fine wind-blown silt deposits four to eight feetdepth, covers till on the uplands. In some
places, the till is underlain by sorted depositsasfd or gravel. Although this aquifer is
unconfined, surface water infiltrates very slowhdagroundwater yields are very small. In
scattered areas, the till has buried old river oenthat remain as large sand or gravel deposits
that contain much more groundwater than the 8tbme households rely on these areas for
drinking water, but it is generally inadequate a®arce for municipal water supply.
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Alluvial Aquifer

Alluvial aquifers are the unconfined aquifers oa floodplains of rivers and are of Quaternary
age. In Missouri, the largest of these aquifersalong the Missouri and Mississippi rivers,
reaching their widest extent in the southeast lnddawhere they extend as far as 50 miles west
of the Mississippi River. Many small communitiesth of the Missouri River use alluvial
aquifers of nearby streams as their drinking waitgaply, and the Missouri River alluvium
supplies the cities of St. Joseph, IndependenckCalumbia and sections of St. Charles County.
In the southeast lowlands, most private water seppind about 45 percent of people served by
public water supplies use water from the alluv@liger. Agricultural irrigation consumes much
more water in this area of Missouri than does ddéimester use. All agricultural irrigation

water is drawn from the alluvial aquifer.

Wilcox-McNairy Aquifers

These two aquifers lie beneath much of the alluagglifer of the southeast lowlands. They are in
unconsolidated or loosely consolidated depositeaine sands and clays of Tertiary and
Cretaceous age. Except where the McNairy aquiftarops in the Benton Hills and along
Crowley’s Ridge, these aquifers are confined. Tyield abundant amounts of good quality
water, and they provide water for 55 percent ofgbeserved by public supplies. In the
southeastern part of this region, the deeper cktlhguifers, the McNairy, becomes too
mineralized to be used for drinking water supplfese two aquifers appear to be unaffected by
contaminants of human origin.

Ozark-St. Francois Aquifer

This aquifer covers most of the southern and cetwathirds of Missouri. It is composed of
dolomites and sandstones of Ordovician and Camlagen Most of the aquifer is unconfined.
This aquifer is used for almost all public and ptesdrinking water supplies in this area of
Missouri. Exceptions would include supplies in 8teFrancois Mountains, such as
Fredericktown and Ironton, where the aquifer habest due to geologic uplift and erosion,
and near Springfield, where demand is so heavygttwaindwaters are supplemented with water
from three large reservoirs and the James River.

Yields and water quality are typically very goodf lm many areas, the bedrock is highly
weathered, contains many solution cavities, andrearsmit contaminated surface waters into the
groundwater rapidly with little or no filtratiorWWhere the confined portion of the aquifer is
overlain only by the Mississippian limestones @& 8pringfield aquifer, the confined Ozark
aquifer continues westward for 80 miles or mora astable water supply, serving the
communities of Pittsburg, Kansas and Miami, Oklahorhlowever, where it is also overlain by
less permeable Pennsylvanian bedrock, the confdzedk becomes too mineralized for drinking
water within 20 to 40 miles.

The unconfined Ozark-St. Francois aquifer is suiilepto contamination from surface sources.
Increasing urbanization and increasing numberive$tock are threats to the integrity of portions
of this valuable aquifer.

Springfield Aquifer

This aquifer covers a large portion of southweshMissouri. It is composed of Mississippian
limestones that are highly weathered, particulariys eastern extent. The aquifer is unconfined
and surface water in many areas is readily tramsdnib groundwater. Urbanization and
livestock production affect this aquifer. Elevateétfates and bacterial contamination are
common problems in groundwater here.
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D.4. Groundwater Contamination, Monitoring, and Protection

Contamination

Major sources of groundwater contamination in Missare generally associated with
agricultural activities, chemical and waste storage treatment facilities, industrial and mining
processes, and accidental spills. Each contamsmamte may lead to one or more contaminants
and is typically associated with one or more sigaiit risk factors. Sources of contamination
can be prioritized by their contaminants and redtdrs, as a result, 10 sources of groundwater
contamination are considered priority sources énstate. Please see Table 16 for a list of major
sources of groundwater contamination in Missound #neir related contaminants and associated
risk factors.

41



Missouri Integrated Water Quality Report for 2014
Missouri Department of Natural Resources

Table 16. Major sources of groundwater contaminatia in Missouri.

10 Highest Priority Significant Risk
Sources (X} Factors’

Contaminant Source Contaminants®

Agricultural Activities
Agricultural chemical facilities
Animal feedlots
Drainage wells
Fertilizer applications X A,C,D,E a
Irrigation practices
Pesticide applications X A,B,C,D,E b
Storage and Treatment Activities
Land application X AD,E a,c
Material stockpiles
Storage tanks (above ground)
Storage tanks (underground) X A,B,C,D,E d
Surface impoundments
Waste piles
Waste tailings
Disposal Activities
Deep injection wells
Landfills
Septic systems X AD,E a,c
Shallow injection wells
Other
Hazardous waste generators
Hazardous waste sites X AB,C,D b,e,f,g
Industrial facilities X AB,C.E a,h,ij
Material transfer operations
Mining and mine drainage X AE f
Pipelines and sewer lines
Salt storage and road salting
Salt water intrusion X C k
Spills X AB,C.E b,d,e,h
Transportation of materials
Urban runoff

INot in priority order.

2 A. Human health or environmental toxicity risk Duiber and/or size of contaminant sources

B. Size of population at risk E. Hydrogeologansitivity
C. Location of sources relative to drinking watetrces
%a. Nitrate g. Radionuclides
b. Organic Pesticides h. Ammonia
c. Pathogens (Bacteria, Protozoa, Viruses) itdedrorophenol
d. Petroleum Compounds j. Dioxin
e. Halogenated Solvents k. Salinity/Brine
f. Metals
Monitoring

The Department’s Hazardous Waste Program and PDbliking Water Branch manage

activities to protect groundwater and public healitne Department’'s Water Resources Center is
responsible for water quantity issues and opegatdsnaintains a network of 164 groundwater
level observation wells for monitoring Missouri'guifers. While the Department does not
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directly administer a single statewide monitorimggram for groundwater quality, such data is
collected for specific projects and tracked by kigpartment programs.

The goal of the Hazardous Waste Program is to grbteman health and the environment from
threats posed by hazardous wastes. One of thigganis primary functions is to oversee cleanup
of contaminated sites, which may be addressed bybthe Department’s regulatory programs
such as the Comprehensive Environmental Responsg&tsation and Liability Information
System, Leaking Underground Storage Tanks, anduRes@onservation and Recovery Act.
Additionally, the program’s Federal Facilities Sentprovides oversight and review of
investigations, management and remediation of bazarsubstances at facilities currently or
previously owned or operated by the DepartmentefEbse or Department of Energy.
Furthermore, contaminated sites may be subje&golation if they are one of the National
Priorities Listed sites, cleanup involves undergibinjections into the aquifer, or they reside on
state lands. Table 17 is a summary of groundveatetamination and remediation per source
type for 2012 and 2013. More information regardimg Hazardous Waste Program may be
found athttp://www.dnr.mo.gov/env/hwp/index.html
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Table 17. Groundwater contamination summary for al aquifers, 2012-2013.

Number of Number of sites | Number of Number
sites that are that have been | sites with Number of of sites
listed and/or Number with stabilized or corrective sites with with

have confirmed Number of site have had the action active cleanup
Number confirmed groundwater investigations | source removed plans remediation | completed

Source Type of sites releases contamination | Contaminants* (optional) (optional) (optional) (optional) (optional)
NPL 25 25 25 1 - - - -
CERCLIS
(non-NPL) 30 30 30 1 - - - -
DOD/DOE 305 37 33 1,2,34 38 225 243 18 56
LUST 3,517 249 105 3 105 170 - 1,118 85
RCRA Corrective | gq 89 55 12,34 49 39 27 26 16
Action
Underground
Injection 22 22 22 1,3 22 22 22
State Sites 856 856 387 1,2,34 847 575 575 49 575
Nonpoint Sources
Other (specify)

NPL - National Priority List; DOE - Department oh&rgy ; DOD - Department of Defense; CERCLIS - Coghensive Environmental Response,

Compensation, and Liability Information System; LTUSLeaking Underground Storage Tanks; RCRA - ResoConservation and Recovery Act.
Underground Injection - includes sites where cloafsiwere injected into groundwater as part of @pgd remediation plan.
*Contaminants: 1- VOAs, SVOAs, Solvents, PCBs, g AHs, Herbicides, Pesticides, Metals, Explosive
2- VOAs, PCBs, Pesticidbioxin, Metals, Radionuclides, SVOCs, etc.

3- BTEX, TPH, MTBE, PAHdetals, SVOA

4- Creosote, Pentachpbemnol, Organic Solvents, Chlorinated Solvents;diaim, Asbestos
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The WPP’s Public Drinking Water Branch ensuregalllic water systems provide safe drinking
water to people. Public water systems utilizingugrdwater may test supply wells for
compliance purposes. This data is reviewed anmddia the Public Drinking Water Branch’s
database. In this reporting cycle, groundwateasltesire presented for 21counties in southwest
Missouri that are underlain by the Springfield Btat groundwater province, also called the
Springfield Aquifer. Taney and Douglas countiegenexcluded from this summary since only a
very small portion of each are underlain by ther@ield Plateau groundwater province.
Sample parameters were summarized for each pubterwupply and included nitrate, synthetic
organic chemicals (SOCs), and volatile organic dhals (VOCs). Currently, the Department
regulates 41 different SOCs and 21 VOCs. Nitratt\dOC levels were measured at detectable
levels at some facilities, however, no exceedentgsoundwater standards were observed.
Exceedences were determined in accordance withnmiaxicontaminant levels per 10 CSR 60-
4.030, 10 CSR 60-1.040 and 10 CSR 60-4.100. &= Table 18 for a summary of
groundwater quality in the Springfield Plateau gndwater province.

Table 18. Groundwater quality sample results repded by public drinking facilities
from 21 counties overlying the Springfield Plateawgroundwater province, 2010-2013

Reporting Facilities Facilities
County Facilities with Detections with Exceedences
NO; SOCs VOCs NO; SOCs VOCs

Barry 54 21 0 7 0 0 0
Barton 11 3 0 1 0 0 0
Benton 32 16 0 1 0 0 0
Cedar 10 4 0 1 0 0 0
Christian 48 27 0 3 0 0 0
Cooper 7 0 0 0 0 0 0
Dade 6 3 0 0 0 0 0
Greene 46 13 0 3 0 0 0
Henry 2 2 0 0 0 0 0
Hickory 17 5 0 0 0 0 0
Jasper 33 12 0 2 0 0 0
Johnson 5 3 0 0 0 0 0
Lawrence 22 10 0 0 0 0 0
McDonald 18 2 0 0 0 0 0
Newton 22 11 0 1 0 0 0
Pettis 29 14 0 0 0 0 0
Polk 27 13 0 1 0 0 0
St Clair 7 2 0 0 0 0 0
Stone 101 66 0 8 0 0 0
Vernon 8 8 0 1 0 0 0
Webster 15 12 0 1 0 0 0
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While the Water Resources Center focuses on watartity issues regarding availability and
usage, this program conducted a statewide scretmiabsurvey for pesticides in shallow
groundwater wells from 2001 to 2006 (Baumgartn€a}0 The purpose of this project was to
determine if agricultural pesticides entered gravetgr as a result of normal field application.
The project focused on four primary pesticidesluding: atrazine, simazine, alachlor, and
metolachlor. Samples were collected from 190 welisvhich, 186 wells showed no measurable
level of specific pesticides. Of the four wellatishowed some level of pesticide contamination
in groundwater, no samples contained concentratibnge maximum contaminant levels listed
under USEPA guidelines at that time.

Groundwater Protection

Different programs within the Department are regjtaa for certain aspects of groundwater
protection. Please see Table 19 for a summaryoninglwater protection programs or activities
carried out by the state of Missouri. Please t@tDepartment’s website at
http://www.dnr.mo.govfor additional information on specific groundwapeotection programs.
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Table 19. Summary of groundwater protection prograns in Missouri.

Program or Activities Check Implementation Responsible
(X) Status State Agency

Active SARA Title Ill Program X Fully Established DPS/SEMA
Ambient Groundwater Monitoring System N/A
Aquifer Mapping and Characterization X Continuinigoi DNR
Aquifer Vulnerability Assessment N/A
Comprehensive Data Management System N/A
EPA-Endorsed Core _Comprehensive S N/A
Groundwater Protection Program
Groundwater Best Management Practices X Continkfifoyt DNR
Groundwater Classification N/A
Groundwater Discharge Permits X Fully Established NRD
Groundwater Legislation X Developed DNR
Groundwater-Level Observation Network X Fully Edistied DNR
Groundwater Monitoring at Sanitary Landfillsy X RulEstablished DNR
Groundwater Quality Standards X Fully Established NRD
Interag_ency (_3_cr(_j|nat|on for Groundwate X Fully Established DNR
Protection Initiatives
Nonpoint Source Controls X Continuing Effort DNR
Pesticide State Management Plan X Developed MDA
Pollution Prevention Program X Continuing Effort BN
(F*chsgj;)cgﬁnﬁgi;“’at'o” and lovery Act X Fully Established | DNR
State RCRA Program Incorporating Mc .
Stringent Requirgments Thrgn RCRgA Primac_/X Fully Established DNR
State Septic System Regulations X Fully EstablishedIDHSS
State Superfund X Fully Established DNR
Underground Injection Control Program X Fully Edistired DNR
Unde_rground Storage Tank Installat X Fully Established DNR
Requirements
Underground Storage Tank Permit Program N/A
Underground Storage Tank Remediation Fund N/A
Vunerability Assessma for Drinking Water! | | £y Established | DNR
Well Abandonment Regulations X Fully Established N
Wellhead Protection Program (EPA-Approved) X Fibktablished DNR
Well Installation Regulations X Fully Established] NR

MDPS/SEMA: Missouri Department of Public Safetyat8tEmergency Management Agency

MDA: Missouri Department of Agriculture

MDHSS: Missouri Department of Health and Seniovi®ers
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PART E. PUBLIC PARTICIPATION

In accordance with federal CWA regulation and Miss&evised Statute 644.036.5, the
Department provides several opportunities for thiglip to participate in the development of the
Section 303(d) list. The LMD receives public revias well and is approved pursuant to 10 CSR
20-7.050. The public comment period for the prego2014 Section 303(d) List and 2016 LMD
was opened on October 15, 2013 and closed Janlia@034. Both documents were posted on
the Department’s Section 303(d) website at
http://www.dnr.mo.gov/env/wpp/waterquality/303d. hinnoughout the comment period.
Assessment worksheets for proposed water bodygdstivere also included on the webpage.
During the comment period, two public informati@ssions were held at the Lewis and Clark
State Office Building in Jefferson City, one on Mawber 13 and another on December 11.
Additionally, a public hearing on both the propo&sttion 303(d) list and 2016 LMD was held
on January 22, 20With a member of the Missouri’s Clean Water Cominiss$n attendance.
Video and audio from the hearing can be found enlGWC'’s website at
http://www.dnr.mo.gov/env/Wpp/cwc/#meetingShe public notice was posted in five major
newspapers circulated primarily in and around ftiescof St. Louis, Kansas City, Springdfield,
Kirksville, Columbia, and Cape Girardeau.

Summaries of each information session were postatie@Department’'s Section 303(d) website
following each meeting, and have been included walitadministrative records submitted with

the Section 303(d) list package to USEPA. Duriaghesession, both impaired waterbody listing
decisions and the 2016 LMD were reviewed and dgsdisvith members of the 303(d)
stakeholder group and others in attendance. Tipaifreent responded to all questions and
comments received during the public notice periBgsponses to public comments regarding the
Section 303(d) list are included in Appendix G.spanses to public comments regarding the
2016 LMD will be posted to the Department’s Sec®03(d) website at a later date. Missouri’s
Section 303(d) list was approved by the CWC duamublic meeting held on April 2, 2014.
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I. Citation and Requirements

A.

Citation of Section of Clean Water Act

This document is required by revisions of rulesarttie Federal Clean Water Act, Section 303(d
40 CFR 130.7, and the timetable for presentindithehed document to the United States
Environmental Protection Agency (EPA) and the puldigiven in Part 130.10. Section 303(d)
requires states to list certain impaired watersthedules require that states describe how tiis li
will be constructed. Missouri fulfills reportingquirements under Section 303(d), 305(b) and 31
of the Clean Water Act by the submission to EPAmintegrated report at the time the 303(d) is
approved by the Missouri Clean Water Commissianydars when no integrated report is
submitted, the Department of Natural Resources #Rapent) submits a copy of its statewide
water quality assessment database to EPA.

EPA Guidance

In July 2003, EPA issued new guidance entitled fance for 2004 Assessment, Listing and
Reporting Requirements Pursuant to Sections 3@8(d)305(b) of the Clean Water Act”. This
guidance gives further recommendations about §stin303(d) and other waters. In July 2005,
EPA published an amended version entitled “Guiddoc2006 Assessment, Listing and
Reporting Requirements Pursuant to Sections 3030%)b) and 314 of the Clean Water Act.” In
October 2006, EPA issued a memorandum entitleafin&tion Concerning 2008 Clean Water
Act Sections 303(d), 305(b) and 314 Integrated Reympand Listing Decisions.” This
memorandum serves as EPA’s guidance for the 2qBtieg cycle.

The Department is responsible for administratiothefFederal Clean Water Act in Missouri.
EPA regulations require that the Department desdhb methodology used to develop the state’s
303(d) List. This draft document should be madailakle to the public for review and comment.
The Department should provide EPA with a documantrearizing all comments received and the
Department responses to significant comments. EBAidance recommends that the Departmer
provide: (1) a description of the methodology usedevelop the Section 303(d) List; (2) a
description of the data and information used taiifig (impaired and threatened) waters,
including a description of the existing and reaadiailable data and information used; and (3) a
rationale for any decision for not using any exigtand readily available data and information.
The guidance also notes that “prior to submissiatsdntegrated Report, each state should
provide the public with the opportunity to reviewdacomment on the methodology.” The
guidelines further recommend that the methodolaggudhent include information on how
interstate or international disagreements concgrtfia list are resolved.
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Placement of Waters within the Five Categorieh&é2006 EPA Assessment, Listing and Reporting
Guidance

The guidance issued by EPA in 2005 recommendsathagters of the state be placed in one of five
categories.

Cateqgory 1

All designated beneficial uses are fully maintain@ta or other information supporting full berwedl
use attainment for all designated beneficial usestiine consistent with the state’s listing methodypl
document. The Department will place a water ine@aty 1 if the following conditions are met:

. The water has physical and chemical data (at anmoimi, water temperature, pH, dissolved
oxygen and ammonia for streams, and total nitrotggal phosphorus and secchi depth for
lakes) and biological water quality data (at a mm,E. colior fecal coliform bacteria) that
indicates attainment with water quality standards.

. The level of mercury in fish fillets or fish eggsad for human consumption does not exceel
fish tissue guidelines of 0.3 mg/kg or less. sdynples ohigher trophic level species
(largemouth, smallmouth and Kentucky Spotted besemsger, walleye, northern pike, trout,
striped bass, white bass, flathead catfish and datfesh, will be used.

. The water is not rated as “threatened”.

Category 2

One or more designated beneficial uses are fullyregd but at least one designated beneficial ase h
inadequate data or information to make a use atiih decision consistent with the state’s listing
methodology document. The Department will plageager in Category 2 if at least one of the
following conditions are met:

. There is inadequate data for water temperatured@dolved oxygen or ammonia in streams
to assess attainment with water quality standardsaolequate total nitrogen, total
phosphorus or secchi data in lakes.

. There is inadequaté. colior fecal coliform bacteria data to assess attammwéh the whole
body contact recreational use.

. There is insufficient fish fillet tissue or fish @gata available for mercury to assess
attainment with the fish consumption use.

Category 2 waters will be placed in one of two-sategories.
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Category 2A: Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in Missouri’s
Water Quality Standards (10 CSR 20-7.031) or offo@ntitative thresholds for determining use
attainment.

Category 2B: Waters will be placed in this catggbthe available data, using best professional
judgment, suggests noncompliance with numeric wguality criteria of Tables A or B in

Missouri's Water Quality Standards, or other quatitie thresholds for determining use attainment
and this data is insufficient to support a statattest or to qualify as representative data.e@aty

2B waters will be given high priority for additionaater quality monitoring.

Category 3

Water quality data are not adequate to assessfahg designated beneficial uses consistent
with the LMD. The Department will place a wateiGategory 3 if data are insufficient to
support a statistical test or to qualify as repnésteve data to assess any of the designated
beneficial uses. Category 3 waters will be placeshe of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality Standards (10 CSR 20-7)@81other quantitative thresholds for
determining use attainment.

Category 3B. Waters will be placed in this catggbthe available data, using best
professional judgement, suggests noncompliancemwitheric water quality criteria of
Tables A or B in Missouri’s Water Quality Standamiother quantitative thresholds for
determining use attainment. Category 3B waterkbheilgiven high priority for additional
water quality monitoring.

Category 4

State Water Quality Standards or other criteriggeashe requirements of Table 1 of this
document, are not attained, but a Total MaximumyDaoad study is not required. Category 4
waters will be placed in one of three sub-categorie

Category 4A. EPA has approved a Total Maximumyladad study that addresses the
impairment. The Department will place a water atégory 4A if both the following
conditions are met:

. Any portion of the water is rated as being in nttaiament with state Water Quality
Standards or other criteria as explained in Talséthis document due to one or
more discrete pollutants or discrete propertiethefwatet, and

! A discrete pollutant or a discrete property ofavas defined here as a specific chemical or adltteibute of the
water (such as temperature, dissolved oxygen ottipt)causes beneficial use impairment and thabeameasured
quantitatively.
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. EPA has approved a Total Maximum Daily Load forpallutants causing that
non-attainment.

Category 4B. Water pollution controls requiredeblpcal, state or federal authority, are
expected to correct the impairment in a reasonadyi®d of time. The Department will
place a water in Category 4B if both of the follagiconditions are met:
. Any portion of the water is rated as being in nttaiament with state Water Quality
Standards or other criteria as explained in Talséthis document due to one or
more discrete pollutants or discrete propertiesater, and

. A water quality based permit that addresses thietaolt(s) causing the designated
use impairment has been issaed compliance with the permit limits will elimirat
the impairment; or other pollution control requirems have been made that are
expected to adequately address the pollutant(sjrogthe impairment. This may
include implemented voluntary watershed controhplas noted in EPA’s guidance
document.

Category 4C. Any portion of the water is ratedasg in non-attainment with state Water
Quality Standards or other criteria as explaine@iahble 1 of this document, and a discrete
pollutant(s) or other discrete property of the wakees not cause the impairment. Discrete
pollutants may include specific chemical elemeatg.( lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of thiéfving quantifiable physical, biological or
bacteriological conditions: water temperature, petof gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or cowftiecal coliform orE. coli bacteria.

Category 5

At least one discrete pollutant has caused nomatent with state Water Quality Standards or
other criteria as explained in Table 1 of this doeut, and the water does not meet the
qualifications for listing as either Categories d4B. Category 5 waters are those that are
candidates for the state’s 303(d) Eist

If a designated use is not supported and the segmenpaired or threatened, the fact that a
specific pollutant is not known does not providesais for excluding a segment from

Category 5. These segments must be listed as@gtdginless the state can demonstrate that
no discrete pollutant or pollutants causes or domtes to the impairment. Pollutants caudimg
impairment will be identified before a TMDL study\vritten. The TMDL must be written
within the time period allowed for TMDL developmentEPA guidelines.

Threatened Waters

When a water that would otherwise be in Categdrjésor 3 has a time trend analysis for one or
more discrete water quality pollutants that indésathe water is currently maintaining all

2 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalisis
determined by the U.S. Environmental Protectionrfoye
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beneficial uses but will not continue to meet theses before the next listing cycle, it will be
considered a “threatened water.” A threatenedwaitebe treated as an impaired water and
placed in the appropriate Category (4A, 4B or 5).
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.  The Methodology Document
A. Procedures and Methods Used to Collect Water Quaéta

Department Monitoring

The major purposes of the Department’s water gualinitoring program are:

» to characterize background or reference water tyuadnditions;

* to better understand daily, flow event and seasea#gdr quality variations and their
underlying processes;

* to characterize aquatic biological communities;

» to assess time trends in water quality;

» to characterize local and regional impacts of pamd nonpoint source discharges on
water quality;

» to check for compliance with Water Quality Standaod wastewater permit limits;

* to support development of strategies, includingalbtaximum Daily Loads, to return
impaired waters to compliance with Water Qualitgrtards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Misso

To maximize efficiency, the Department routinelyprtinates its monitoring activities to avoid
overlap with other agencies and to provide andivedateragency input on monitoring study
design. Data from other sources is used for mgétia same objectives as Department
sponsored monitoring. The agencies most oftenwedoare the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri Brément of Conservation, and the
Missouri Department of Health and Senior ServicBlse Department also tracks the monitoring
efforts of the National Park Service, the U.S. Bo&ervice, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, lowdllamuis, and graduate level research
conducted at universities within Missouri. Forshavastewater discharges where the
Department has required instream water quality toang, the Department may also use
monitoring data acquired by wastewater dischargeta condition of discharge permits issued
by the department. In 1995, the Department algatesing data collected by volunteers that
have passed Quality Assurance/Quality Control tests

Existing Monitoring Networks and Programs

The following list is a description of the kindswéter quality monitoring activities presently
occurring in Missouri.

1. Fixed Station Network
A. Objective: To better characterize backgroundeterence water quality conditions, to

better understand daily, flow event and seasontdveaality variations and their
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underlying processes, to assess time trends arttettk for compliance with Water
Quiality Standards.

B. Design Methodology: Sites were chosen baseaherof the following criteria:

Site is believed to have water quality represeveati many neighboring streams of
similar size due to similarity in watershed geololgydrology and land use, and the
absence of any impact from a significant pointisciete nonpoint water pollution
source.

Site is downstream of a significant point sourceliscrete nonpoint source area.

C. Number of Sites, Sampling Methods, Sampling &eegy, and Parameters:

Department/U.S. Geological Survey cooperative nekwa0 sites statewide,
horizontally and vertically integrated grab samplgd to 12 times per year.
Samples are analyzed for major ions, nutrientspeature, pH, dissolved oxygen,
specific conductance and flow on all visits, twddar times annually for
suspended solids and heavy metals, and for pessisiat times annually at six sites.

Department raw water sampling of public drinkingevaeservoirs: nine drinking
water reservoirs are sampled 4 four times per fggagome commonly used
agricultural herbicides.

Department/University of Missouri-Columbia’s lakenitoring network. This
program has monitored about 185 lakes. Aboutkés are monitored each year.
Each lake is usually sampled four times duringsiimamer and about 12 are
monitored spring through fall for nutrients, chlphyll, turbidity and suspended
solids.

Department routine monitoring of finished publiecn#ling water supplies for
bacteria and trace contaminants.

Routine bacterial monitoring (typically weekly dogithe summer) of swimming
beaches at Missouri’s state parks during the réores season by the
Department’s Division of State Parks.

Monitoring of sediment quality by the Departmenapproximately 10
discretionary sites annually. All sites are morgtbfor several heavy metals and
organic contaminants. A pore water sample is aealyor ammonia, and a
Microtox toxicity test is performed on the sediment

2. Special Water Quality Studies

A. Objective: Special water quality studies arecduto characterize the water quality
impacts from a specific pollutant source area.

B. Design Methodology: These studies are desigmel@termine the contaminants of
concern based on previous water quality studiéisieet sampling and/or Missouri State
Operating Permit applications. These studies eynplaltiple sampling stations
downstream and upstream (if appropriate). If cmimants of concern have significant
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seasonal or daily variation, season of the yeairtiamelof day variation must be
accounted for in the sampling design.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
Department conducts or contracts for 10 to15 spstiidies annually. Each study has
multiple sampling sites. Number of sites, sampfieguency and parameters all vary
greatly depending on the study. Intensive studi@sld also require multiple samples
per site over a relatively short time frame.

3. Toxics Monitoring Program

The fixed station network and many of the Departr’sentensive studies monitor for toxic
chemicals. In addition, major municipal and indiastdischargers must monitor for toxicity
in their effluents as a condition of their Misso8tate Operating Permit.

4. Biological Monitoring Program

A. Objectives: The objectives of this program @@reevelop numeric criteria
describing “reference” aquatic macroinvertebrate #tsh communities in Missouri’s
streams, to implement these criteria within statgé/Quality Standards and to continue a
statewide fish and aquatic invertebrate monitogrmgram.

B. Design Methodology: Development of biocriteioa invertebrates and fish involves
identification of reference streams in each of Miggs 17 ecological drainage units. It
also includes intensive sampling of invertebraté fish communities to quantify
temporal and spatial variation in reference streasittin ecoregions and variation
between ecoregions, and the sampling of chemiealtyphysically impaired streams to
test sensitivity of various community metrics tffeliences in stream quality.

C. Number of Sites, Sampling Methods, Sampling &keegy and Parameters: The
Department has conducted biological sampling oatiqunvertebrates for many years.
Since 1991, this program has consisted of starmadnonitoring of approximately 55
sites twice annually. The Missouri Department oh§ervation presently has a statewide
fish and aquatic invertebrate monitoring programe, Resource Assessment and
Monitoring Program, designed to assess and mathieohealth of Missouri’s stream
resources. This program samples a minimum of 468am and 30 reference sites every
five years.

5. Fish Tissue Monitoring Program
A. Objective: Fish tissue monitoring can addregs $eparate objectives. These are: (1) the
assessment of ecological health or the health whtambiota (usually accomplished by

monitoring whole fish samples); and (2) the assessmof human health risk based on the
level of contamination of fish fillets or fish eggs
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B. Design Methodology: Fish tissue monitoringsieere chosen based on one of the
following criteria:

» Site is believed to have water and sediment quedjtyesentative of many
neighboring streams or lakes of similar size dugirtalarity in geology, hydrology
and land use, and the absence of any known impautd significant point source or
discrete nonpoint water pollution source.

» Site is downstream of a significant point sourceliscrete nonpoint source area.

» Site has shown fish tissue contamination in the. pas

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters:

The Department and EPA have a cooperative fishdissonitoring program that collects
whole fish composite sampfeat approximately 12 fixed sites. Each site isgamhonce
every two years. The preferred species for thise are either carp or redhorse sucker.

The Department, EPA and the Missouri Departme@aiservation also sample 40 to 50
discretionary sites annually for two fish filletraposite samples. One sample is of a top
carnivore such as largemouth bass, smallmouth badieye or sauger. The other
sample is for a species of a lower trophic levehsas catfish, carp or sucker. This
program occasionally samples fish eggs for ceftainspecies at selected locations.
Both of these monitoring programs analyze for saverlorinated hydrocarbon
insecticides, PCBs, lead, cadmium, mercury anddatent.

6. Volunteer Monitoring Program

Two major volunteer monitoring programs are nowegating water quality data in
Missouri. The first is the Lakes of Missouri Voteer Program. This cooperative program
consists of persons from the Department, the Usityeof Missouri-Columbia and
volunteers that monitor approximately 50 lakesluding Lake Taneycomo, Table Rock
Lake and several lakes in the Kansas City areda fd@am this program is used by the
university as part of a long-term study on the laigy of midwestern reservoirs.

The second program involves volunteers who momvtter quality of streams throughout
Missouri. The Volunteer Water Quality Monitoringogram is a subprogram of the

Missouri Stream Team Program, a cooperative prejgahsored by the Department, the
Missouri Department of Conservation and the Coratem Federation of Missouri. By the
end of 2006, almost 3,800 citizen volunteers hsehded at least one training workshop.
After the introductory class, many proceed on tleast one more class of higher level
training: Levels 1, 2, 3 and 4. Each level ofrtnag is a prerequisite for the next higher
level, as is appropriate data submission. Datamgeed by Levels 2, 3 and 4 and the new
Cooperative Site Investigation Program volunteepsasent increasingly higher quality
assurance. Of those completing an introductoryssguabout 40 percent proceed to Levels 1
and 2. Eighty-two volunteers have reached Levaai@six volunteers have reached Level 4.

3 A composite sample is one in which several indigidish are combined to produce one sample.
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The Cooperative Site Investigation Program useseddavolunteers to collect samples and
transport them to laboratories approved by the Dept. Volunteers and Department staff
work together to develop a monitoring plan. Cutlsetinere are 11 volunteers qualified to
work in the Cooperative Site Investigation Program.

Laboratory Analytical Support

Laboratories used:

* Department/U.S. Geological Survey Cooperative F&ttion Network: U.S.
Geological Survey Lab, Denver, Colorado

» Department’s Public Drinking Water Reservoir NetwobDepartment’s Environmental
Services Program

* Intensive Surveys: Varies, many are done by theaDment’s Environmental Services
Program

» Toxicity Testing of Effluents: Many commercial adatories

» Biological Criteria for Aquatic Invertebrates: Dafment’'s Environmental Services
Program and University of Missouri-Columbia

» Fish Tissue: EPA Region VII Laboratory, Kansag/(ftansas and miscellaneous
contract laboratories (Missouri Department of Covison)

» Missouri State Operating Permit: Self-monitoringcommercial laboratories

= Department’s Public Drinking Water Monitoring: DCerpment’s Environmental Services
Program and commercial laboratories

» Other water quality studies: Many commercial labories
B. Identification of All Existing and Readily AvailadlWater Quality Data Sources:

The following data sources are used by the Depauttitoeaid in the compilation of the
state’s 305(b) Report. Where quality assurancgrpros are deemed acceptable, these
sources would also be used to develop the stagesd® 303(d) List. These sources
presently include but are not limited to:

1. Fixed station water quality and sediment data ctédig and analyzed by the
Department’s Environmental Services Program perfsionn

2. Fixed station water quality data collected by th8.\{Geological Survey under
contractual agreements with the Department.

3. Fixed station water quality data collected by th&.U5eological Survey under
contractual agreements to agencies or organizatithes than the Department.

4. Fixed station water quality, sediment quality andatic biological information
collected by the U.S. Geological Survey under thiational Stream Quality
Accounting Network and the National Water Qualitys@ssment Monitoring
Programs.
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5.

10.

11.

12.

13.

14.

15.

16.

17.

Fixed station raw water quality data collected iy Kansas City Water Services
Department, the St. Louis City Water Company, thesiuri American Water
Company (formerly St. Louis County Water Compai8pringfield City Utilities and
Springfield’s Department of Public Works.

Fixed station water quality data collected by th&.LArmy Corps of Engineers. The
Kansas City, St. Louis and Little Rock Corps Diggihave monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thhkahsas Department of
Environmental Quality, the Kansas Department ofltheend Environment, the lowa
Department of Natural Resources, and the lllinagiEenmental Protection Agency.

Fixed station water quality monitoring by corpooais

Annual fish tissue monitoring programs by the Earmental Protection
Agency/Department Regional Ambient Fish Tissue Nwimg Program and the
Missouri Department of Conservation.

Special water quality surveys conducted by the Diepnt. Most of these surveys
are focused on the water quality impacts of spepiint source wastewater
discharges. Some surveys are of well-delimitecpport sources such as abandoned
mined lands. These surveys often include physiahitat evaluation and monitoring
of aquatic invertebrates as well as water chemmstgitoring.

Special water quality surveys conducted by U.S.|&gcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various drapus waste sites,
b) Geology, hydrology and water quality of various rd@ned mining areas,

c) Hydrology and water quality of urban nonpoint s@urgnoff in St. Louis,
Kansas City and Springfield, Missouri, and

d) Bacterial and nutrient contamination of streamsdathern Missouri.

Special water quality studies by other agenciek sisd¢he Missouri Department of
Conservation, the U.S. Public Health Service, &edMissouri Department of Health
and Senior Services.

Monitoring of fish occurrence and distribution netMissouri Department of
Conservation.

Fish Kill and Water Pollution Investigations Repopublished by the Missouri
Department of Conservation.

Selected graduate research projects pertainingterwuality and/or aquatic biology.

Water quality, sediment and aquatic biological datigected by the Department, the
Environmental Protection Agency or their contrastar hazardous waste sites in
Missouri.

Self-monitoring of receiving streams by cities, sewistricts and industries, or
contractors on their behalf, for those discharbas itequire this kind of monitoring.
This monitoring includes chemical and sometimescttyxmonitoring of some of the
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18.

19.

20.

21.

22.

23.

24.

25.

larger wastewater discharges, particularly thoaedischarge to smaller streams and
have the greatest potential to affect instream meaiality.

Compliance monitoring of receiving waters by theoBement and EPA. This can
include chemical and toxicity monitoring.

Bacterial monitoring of streams and lakes by colnaglth departments, community
lake associations and other organizations usingmable analytical methods.

Other monitoring activities done under a qualitytaance project plan approved by
the Department.

Fixed station water quality and aquatic invertedrabnitoring by volunteers who have
successfully completed the Volunteer Water Qualipnitoring Program Level 2
workshop. Data collected by volunteers who haweasssfully completed a training
Level 2 workshop is considered to be Data Code (Waa generated from Volunteer
Training Levels 2, 3 and 4 are considered “scregrevel data and can be useful in
providing an indication of a water quality problerRor this reason, the data is eligible
for use in distinguishingetween waters in Categories 2A and 2B or Categ@heand
3B. Most of this data is not used to place watereain Categories (1, 2, 3, 4 and 5)
because analytical procedures do not use EPA ad&td Methods approved methods.
Data from volunteers who have not yet complete@weL?2 training workshop do not
have sufficient quality assurance to be used fgramsessment purposes. Data
generated by volunteers while participating in Erepartment’s Cooperative Site
Investigation Program (Section Il C1) or other vaker data that otherwise meets the
guality assurance outlined in Section Il C2 camused in the Section 303(d)
assessment process.

The following data sources (22-25) cannot be uatzla water as impaired (Categories
4A, 4B, 4C or 5); however, these data sources reaysied to direct additional
monitoring that would allow a water quality assesatrfor Section 303(d) listing
purposes.

Fish Management Basin Plans published by the Mis&mpartment of
Conservation.

Fish Consumption Advisories published annuallyhsy Missouri Department of
Health and Senior Services. Note: the departmantuse data from date source No.
9 to list individual waters as impaired due to @wninated fish tissue.

Self-monitoring of wastewater by cities, sewer st and industries, or contractors
on their behalf, that have significant wastewatscliarges. This monitoring includes
chemical and sometimes toxicity monitoring of sarhéhe larger wastewater
discharges, particularly those that discharge tallemstreams and have the greatest
potential to effect instream water quality.

Compliance monitoring of wastewater by the Depantinaad the Environmental
Protection Agency. This can include chemical andlcity monitoring.
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The Department will review all data of acceptahlalgy that is submitted to the Department
prior to the end of the first public notice of tthaft 303(d) list. The Department reserves the
right to review and use data of acceptable qualitymitted after this date if the data results in a
change to the assessment status of the water.

C. Data Quality Considerations
1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VII have complet@dtal Quality Management Plan.
All environmental data generated directly by theo@ément, or through contracts funded
by the Department, or EPA require a Quality AssceaRroject Plan. The agency or
organization responsible for collection and/or gsigl of the environmental sampling
must write and adhere to a Quality Assurance Préjlen approved through the
Department’s Total Quality Management Plan. Anyiemmental data generated by a
monitoring plan with a Department approved Qualsgurance Project Plan is
considered suitable for use in the 303(d) assedgmecess. This includes data
generated by volunteers participating in the depant’s Cooperative Site Investigation
Program. Under this program, the Department’s iBnvnental Services Program will
audit selected non-profit (governmental and unit@rtaboratories. Laboratories that
pass this audit will be approved for the CoopeeaBite Investigation Program.

Individual volunteers that collect samples andwlthem to an approved laboratory
must first successfully complete Department tragnmproper collection and handling of
samples. The kind of information that should alkn department to make a judgment
on the acceptability of a quality assurance progaaen (1) a description of the training,
and work experience of the persons involved inptftogram, (2) a description of the field
meters used and maintenance and calibration proegdged, (3) a description of sample
collection and handling procedures and (4) a deson of all analytical methods used
for samples taken to a laboratory for analysis.

2. Other Quality Assurance/Quality Control Programs

Data generated in the absence of a DepartmenbaggQuality Assurance Project Plan
may be used to determine the 303(d) status of arwahe Department determines that
the data is scientifically defensible after makengeview of the quality assurance
procedures used by the data generator. This revmvid include: (1) names of all
persons involved in the monitoring program, theities and a description of training and
work relatedexperience, (2) all written procedures, Standardr&@jng Procedures, or
Quality Assurance Project Plans pertaining to tindsitoring effort, (3) a description of
all field methods used, brand names and model nisrdieny equipment and a
description of calibration and maintenance procesiuand (4) a description of laboratory
analytical methods. This review may also includeaadit by the Department’s
Environmental Services Program.

3. Other Data Quality Considerations
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3.1 Data Age. For assessing present conditronsg recent data is preferable; however,
older data can be used to assess present condfttbesdata remains representative of
present conditions.

If the department uses data to make a 303(d)desision that predates the date the list is
initially developed by more than seven years, teedtment will provide a written
justification for the use of such data.

A second consideration is the age of the datéivelto significant events that may have
an effect on water qualityData collected prior to the initiation, closuresggnificant
change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaagepresentative of present
conditions. Such data would not be used to aggesent conditions even if it was less
than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show watelity time trends.

3.2 Data Type, Amount and Information ContelBRA recommends establishing a
series of data codes, and rating data quality eiid and amount of data present at a
particular location (EPA 199). The codes are single digit numbers from orfeto,
indicating the relative degree of assurance thehs®in the value of a particular
environmental data set. Data Code One indicatetetist assurance or the least number
of samples or analytes and Data Code Four theagteaBased on EPA’s guidance, the
Department uses the following rules to assign cagrbers to data.

Data Cod2One: All data not meeting the requirements ofeld@bde Two, Three or
Four.

Data Code Two: Chemical data collected quarterlyimonthly for at least three years
or intensive studies that monitor several neartessiepeatedly over short periods of time
or at least three fish tissue samples per watey.bod

Data Code Three: Chemical data collected at lmasthly for more than three years on
a variety of water quality constituents includirgplry metals and pesticides; or
guantitative biological monitoring of at least aaguatic assemblage (fish, invertebrates
or algae) at multiple sites, or multiple samplea aingle site when data from that site is
supported by biological monitoring at an approgrientrol site.

Data Code Four: Chemical data collected at Ileasithly for more than three years that
provides data on a variety of water quality constitts including heavy metals and
pesticides, and including chemical sampling of segtits and fish tissue; or quantitative
biological monitoring of at least two aquatic asbages (fish, invertebrates or algae) at
multiple sites.

* Guidelines for the Preparation of the ComprehenSitate Water Quality Assessments (305b) and Electro
Updates 1997.

® Data Code One is equivalent to data water quatisurance Level One in 10 CSR 20-7.050 Generalddetbgy
for Development of Impaired Waters List, subsec({@){C), Data Code Two is equivalent to Level 2, et
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In Missouri, the primary purpose Diata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténsdor obvious water quality
problems and to determine where more intensive toong is needed. In the
preparation of the state’s 305(b) Report, data fatifour data quality levels are used.
Most of the data is of Data Code One quality, aitiaut Data Code One data, the
Department would not be able to assess a majdrityeostate’s waters.

In general, when selecting water bodies for thesblisi 303(d) List, only Data Code Two
or higher data are used, unless the problem cacdeately characterized by Data Code
One datd. The reason is that Data Code Two data providegter level of assurance
that a Water Quality Standard is actually beingeexied and that a Total Maximum Daily
Load study is necessary. All water bodies place@ategories 2B or 3B receive high
priority for additional monitoring so that data ¢jtyais upgraded to at least Data Code
Two.

D. How Water Quality Data is Evaluated to DetermWbether or Not Waters are Impaired
for 303(d) Listing Purposes

Physical, Chemical, Biological and Toxicity Data

Each reporting cycle, the Department and stakehsldview and revise the guidelines for
determining water quality impairment. These guited are shown in Tables 1.1 and 1.2
which provide the general rules of data use anesassent and Tables B-1 and B-2 that
provide details about the specific analytical pchae used. In addition, if time trend data
indicates that presently unimpaired waters willdyae impaired prior to the next listing
cycle, these “threatened waters” will be judgeeampaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardglgpthose provisions shall be upheld.
The numeric criteria included in Table 1.1 haverbagopted into the state Water Quality
Standards, 10 CSR 20-7.031, and are used, aslobsani Table 1.1, to make use
attainment decisions. For narrative criteria,ribeneric thresholds included in Table 1.2
have not been adopted into state Water Qualitydaials. The Department wilse a

weight ofevidence analysis for all narrative criteria. EBayse analytes with numeric
thresholds, the threshold values given in Tablendlli2rigger a weight of evidence
analysis to determine the existence or likelihobdse impairment and the appropriateness
of proposing a listing based on narrative critefldis weight of evidence analysis will
include the use of other types of environmentad adien it is available. Examples of
other relevant environmental data might includddgizal data on fish or aquatic
invertebrate animals or toxicity testing of wateisediments. When the weight of evidence
analysis suggests, but does not provide strongnsfically defensible evidence of
impairment, the Department will place the waterypwodquestion in Categories 2B or 3B.
The Department will produce a document showingeddivant data and the rationale for

® When a listing, amendment or delisting of a 303(ejer is made with onlyata CodeOne data, a document will be
prepared that includes a display of all data apceaentation of all statistical tests or other eative techniques
that documents the scientific defensibility of thega. This requirement applies tomdla CodeOne data identified in
Table 1 of this document.
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the use attainment decision. All such documenliso@imade available to the public at the
time of the first public notice of the proposed @3ist. A final recommendation on the

listing of a water based on narrative criteria witlly be made after full consideration of all
comments on the proposal.

For the interpretation of biological data, wheabitat assessment data indicates habitat
scores are less than 75 percent of reference oopygte control stream scores, and in the
absence of other data indicating impairment bysardie pollutant, a waterbody judged to
be impaired will be placed in Category 4C.

For the interpretation of toxicity test data, stard acute or chronic bioassay procedures
using freshwater aquatic fauna such as, but nateldhto, Ceriodaphnia dubia, Pimephales
promelasor Hyalella aztecawill provide adequate evidence of toxicity for 3@Blisting
purposes. Microtox toxicity tests may be useddiod water as affected by “toxicity” only
if there is data of another kind (freshwater tayi¢ests, sediment chemistry, water
chemistry or biological sampling) that indicategevajuality impairment

TABLE 1.1 METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(d) LISTING PUROSES: NUMERIC CRITERIA THAT ARE
INCLUDED IN STATE WATER QUALITY STANDARDS, 10 CSR®7.031

BENEFICIAL DATA TYPE DATA COMPLIANCE WITH WATER QUALITY
USES QUALITY STANDARDS’
CODE
Overall use No data. Evaluated Not applicable Given same rating as monitored straith same

protection (all
beneficial uses)

based on similar land
use/ geology as
stream with water
quality data®

land use and geology.

Any beneficial
uses

No data available or
where only effluent
data is available.
Results of dilution
calculations or water
quality modeling.
(see ALRR p.38)

Not applicable

Where models or other dilution ckdtions
indicate noncompliance with allowable pollutant
levels and frequencies noted in this table, waters
may be added to Category 3B and considered hi
priority for water quality monitoring.

gh

Protection of
Aquatic Life

Protection of
Groundwaters

Water temperature,
pH, total dissolved

gases, oil and grease.

E. coli bacteria

1-4

Full: No more than 10% of all samples exceed
criterion?

Non-Attainment: Requirements for full attainmen
not met.

The criterion for E. coli is 126 counts/100ml.

10 CSR 20-7.031 (4)(C)

" See section on Statistical Considerations, TakleaRd B-2.

® This data type is used only for wide-scale assemgsTof aquatic biota and aquatic habitat for 3pRgport
purposes. This data type is not used in the dpusénit of the 303(d) List

® Some sampling periods are wholly or predominaitiing the critical period of the year when criteviolations
occur. Where the monitoring program presents gadidence of a demarcation between seasons whezgari
exceedences occur and seasons when they do n@f)%hexceedence rate will be based on an anniiaatetof
the frequency of exceedence.
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TABLE 1.1 METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(d) LISTING PUROSES: NUMERIC CRITERIA THAT ARE
INCLUDED IN STATE WATER QUALITY STANDARDS, 10 CSR®7.031

BENEFICIAL DATA TYPE DATA COMPLIANCE WITH WATER QUALITY
USES QUALITY STANDARDS’
CODE
Protection of Dissolved oxygen. 1-4 Full: No more than 10%lbsamples exceed
Aquatic Life criterion?
Non-Attainment: Requirements for full attainmen
not met.
Protection of Toxic Chemicals 1-4 Full: No more than one acute toxic event in threg
Aquatic Life years. No more than one exceedence of acute g
chronic criterion in the last three years for which
data is available
Non-Attainment: Requirements for full attainmen
not met.
Protection of Nutrients in Lakes 1-4 _Full: Nutrient levels do not exceed WATER
Aquatic Life (total phosphorus, QUALITY STANDARDS.
Total nitrogen, Non-Attainment: Requirements for full attainment
Chlorophyll) not met°
Fish Chemicals (water) 1-4 Full: Water quality does not exceed WATER
Consumption QUALITY STANDARDS
Non-Attainment: Requirements for full attainment
not met.
Drinking Water | Chemical (toxics) 1-4 Full: WATER QUALITY STANDARDS not
Supply -Raw exceeded
Water:? Non-Attainment: Requirements for full attainment
not met.
Drinking Water | Chemical (sulfate, 1-4 Full: WATER QUALITY STANDARDS not
Supply- Raw chloride, fluoride) exceeded .
Water Non-Attainment: Requirements for full attainmen
not met.
Drinking Water | Chemical (toxics) 1-4 _ Full: No MCL* violations basen Safe Drinking
Supply-Finished Water Act data evaluation procedures.
Water Non-Attainment: Requirements for full attainmen
not met.
NOTE: Finished water data will not be used for
analytes where water quality problems may be
caused by the drinking water treatment process §
as the formation of Trihalomethanes (THMSs) or
problems that may be caused by the distribution
system (bacteria, lead, copper).
Whole-Body- Fecal Coliform oiE. 1-4 Where there are at least five samples pertpéan
Contact coli count during the recreational season:
Recreation and Full: WATER QUALITY STANDARDS not
Secondary exceeded as a geometric mean, in any of the las
Contact three years for which data is available, for samspl

19 Nutrient criteria will be used in the 2014 LMD grif these criteria appear in the Code of StateuReipns, and
have not been disapproved by the U.S. Environmé&rtgkction Agency.
1 Raw water is water from a stream, lake or grouatewprior to treatment in a drinking water treantn@ant.
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TABLE 1.1 METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDS USED FOR 303(d) LISTING PUROSES: NUMERIC CRITERIA THAT ARE
INCLUDED IN STATE WATER QUALITY STANDARDS, 10 CSR®7.031

BENEFICIAL DATA TYPE DATA COMPLIANCE WITH WATER QUALITY
USES QUALITY STANDARDS’
CODE

Recreation collected during seasons for which bacteria Gate
apply*?
Non-Attainment: Requirements for full attainmen
not met.

Irrigation, Chemical 1-4 _Full: WATER QUALITY STANDARDS not

Livestock and exceeded.

Wildlife Water Non-Attainment: Requirements for full attainmen
not met.

*Maximum Contaminant Level

12 A geometric mean of 206 cfu/100 ml for E. coliMié used as a criterion value for Category B Reteal
Waters. Because Missouri’'s Fecal Coliform Standsrdied December 31, 2008, any waters appearingec2008
303(d) List as a result of the Fecal Coliform Staadwill be retained on the list with the pollutdisted as
“bacteria” until sufficient E. coli sampling hastdemined the status of the water.
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TABLE 1.2 METHODS FOR ASSESSING COMPLIANCE WITH WAR QUALITY STANDARDS USED FOR
303(d) LISTING PURPOSES: NARRATIVE CRITERIA BASEDNONUMERIC THRESHOLDS NOT

CONTAINED IN STATE WATER QUALITY STANDARDS (10 CSR0-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER QUALITY
STANDARDS’

Overall use
protection (all
beneficial uses)

Narrative criteria for
which quantifiable

measurements can b

made.

1-4

Full: Stream appearance typical of reference or
appropriate control streams in this region of the
state.

Non-Attainment: The weight of evidence, based
the narrative criteria in 10 CSR 20-7.031(3),
demonstrates the observed condition exceed a
numeric threshold necessary for the attainment @
beneficial use

For example:

Color: Color as measured by the Platinum-Cobal
visual method (SM 2120 B) in a water is
statistically significantly higher than a control
water.

Objectionable Bottom Deposits: The bottom that
covered by sewage sludge, trash or other materi
reaching the water due to anthropogenic sources
exceeds the amount in reference or control strea|
by more than twenty percent.

Note: Waters in mixing zones and unclassified
waters which support aquatic life on an intermittg
basis shall be subject to acute toxicity critedn f
protection of aquatic life. Waters in the initiabize
of Dilution (ZID) shall not be subject to acute
toxicity criteria.

Protection of
Aquatic Life

Toxic Chemicals

Full: No more than one acute toxic event in threg
years. No more than one exceedence of acute g
chronic criterion in three years for all toxics*
Non-Attainment: Requirements for full attainmen
not met.

DN

is
als

ms

=

—

13 The test result must be representative of watelitydar the entire time period for which acutedtronic criteria apply. For
ammonia the chronic exposure period is 30 daysalfather toxics 96 hours. The acute exposurmgéor all toxics is 24
hours, except for ammonia which has a one houraxemeriod. The Department will review all appraie data, including
hydrographic data, to insure only representativa daused. Except on large rivers where stornemfidws may persist at
relatively unvarying levels for several days, gsalnples collected during storm water flows will betused for assessing
chronic toxicity criteria.
1 In the case of toxic chemicals occurring in bengt@diment rather than in water, the numeric thrieishaosed to determine the
need for further evaluation will be the ProbabléeEf Concentrations proposed in “Development anal&tion of Consensus-
Based Sediment Quality Guidelines for Freshwateskstems” by McDonald, D.D. et al. Arch. Envirorar@am. Toxicol.
39,20-31 (2000). These Probable Effect Conceatrsiiare as follows: 33 mg/kg As; 4.98 mg/kg @d;1 mg/kg Cr; 149
mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb; 459 mg/kg 861 pg/kg naphthalene; 1170 pg/kg phenanthrébg0 pg/kg
pyrene; 1050 pg/kbenzo(a)anthracene, 1290 ug/kg chrysene; 145@ jbgthzo(a)pyrene; 22,800 pg/kg total
polyaromatic hydrocarbons; 676 ug/kg total PCBdolane 17.6 ug/kg; Sum DDE 31.3 ug/kg; Lindagenima-
BHC) 4.99 ug/kg. Where multiple sediment contamte&xist, the Probable Effect Concentrations @motshall
not exceed 0.75. See Table B-1 and Appendix Dnfore information on the Probable Effect Concentragi

Quotient.
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Protection of
Aquatic Life

Biological: Aq..
Invertebrates- DNR
Protocol.

Biological: MDC
Fish Community
(RAM) Protocol

(Ozark Plateau only)

Other Biological
Data

34

3-4

Full: For seven or fewer samples and following
DNR wadeable streams macroinvertebrate samp
and evaluation protocols, 75% of the stream

ling

condition index scores must be 16 or greater. Faluna

achieving these scores are considered to be very
similar to regional reference streams. For greate
than seven samples or for other sampling and
evaluation protocols, results must be statistically
similar to representative reference or control
strean®

Non-Attainment: For seven or fewer samples and

following DNR wadeable streams
macroinvertebrate sampling and evaluation
protocols, 75% of the stream condition index sco
must be 14 or lower. Fauna achieving these sco
areconsidered to be substantially different from
regional reference streamBor more than seven
samples or for other sampling and evaluation
protocols, results must be statistically dissimitar
control or representative reference streams.

Full : IBI *® Score >36,

Inconclusive: For first and second order streams
score of 29-36.

Suspected of Impairment: data not conclusive
(Category 2B). For first and second order stream
IBI score < 29. For third to fifth order streanB] |
score 29-36.

Non-Attainment: For third to fifth order streams,
IBI score < 29.

Full: Results must be statistically similar to
representative reference or control stredis.
Non-Attainment: Results must be statistically
dissimilar to control or representative reference
streams.

res
res

15 See Table B-1 and B-2. For test streams thatigrificantly smaller than bioreference streamsnetmth
bioreference streams and small control streamasse to assess the biological integrity of thesastam, the
assessment of the data should display and take@atmunt both types of control streams.

18 |BI scores are from “Biological Criteria for StraaFish Communities in Missouri” 2008. Doisy, etfak. MDC.
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Protection of Toxicity testing of 2 Full: No more than one test result of statistjcal
Aquatic Life streams or lakes significant deviation from controls in acute or
using aquatic chronic test in a three-year peribd.
organisms Non-Attainment: Requirements for full attainmen
not met.
Fish Chemicals (tissue) 1-2 __Full: Fish tissue level§liats and eggs do not
Consumption exceed guideline¥.
Non-Attainment: Requirements for full attainmen
not met.

Duration of Assessment Period

Except where the assessment period is specifioatiyd in Table 1, the time period for which
data will be used in making the assessments not&dble 1 will be determined by the data age
considerations in Section 11.C.3.3.1 and data g&ativeness considerations in Table 1
footnote 13.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgtian rule at 10 CSR 20-7.031(2), shall be
considered impaired if water quality data indicateduction in the waters’ historical quality.
Historical quality is determined from past datat thest describes the waters’ quality following
promulgation of the antidegradation rule and attitme the water was given Tier Three
protection.

Historical data gathered at the time the waterseweren Tier Three protection will be used if
available. Because historical data may be limited historical quality of the waters may be
determined by comparing data from the assessedesgguith data from a “representative”
segment. A representative segment is a body eticktof water that best reflects the conditions
that probably existed at the time the antidegradatule first applied to the waters being
assessed. Examples of possible representativendaide 1) data from segments upstream from
assessed segments that receive discharges ofdhiy @ud quantity that mimic the historical
discharges to the assessed segment, and 2) datatiner bodies of water in the same ecoregion
having a similar watershed and landscape and liegeifscharges and runoff of the quality and
guantity that mimic the historical discharges te #ssessed segment. The assessment may also
use data from the assessed segment gathered behgdene of the initiation of Tier Three
protection and the last known point in time in whigostream discharges, runoff and watershed

" Fish tissue threshold levels are; chlordane 0.kg¢Crellin, J.R. 1989‘New Trigger Levels for Chlordane in
Fish-Revised MemoMo. Dept. of Health inter-office memorandum. Jdige 1989); mercury 0.3 mg/kg based on
“Water Quality Criterion for Protection of Human &lth: Methylmercury” EPA-823-R-01-001. Jan. 2001.
http://www.epa.gov/waterscience/criteria/methylnueygmerctitl. pdf PCBs 0.75 mg/kg, MDHSS Memorandum
August 30, 2006Development of PCB Risk-based Fish ConsumptioritLiables; and lead 0.3mg/kg (World
Health Organization 1972Evaluation of Certain Food Additives and the Gaminants Mercury, Lead and
Cadmium”.WHO Technical Report Series No. 505, SixteenthdRegn the Joint FAO/WHO Expert Committee on
Food Additives. Geneva 33 pp. Assessment of Mgnailt be based on samples solely from the follogviigher
trophic level fish species; walleye, sauger, troldack bass, white bass, striped bass, northém flathead catfish
and blue catfish.
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conditions remained the same may if the data dsmotv any significant trends of declining
water quality during that period.

The data used in the comparisons will be testeddomality and an appropriate statistical test
will be applied. The null hypothesis for the tedit be that assessed segment and the
representative segment have the same water qualiig. will be a one-tailed test (the test will
consider only the possibility that the assessetheaghas poorer water quality) with the alpha
level of 0.1, meaning that the test must show gretaan a 90 percent probability that the
assessed segment has poorer water quality thaaghesentative segment before the assessed
segment can be listed as impaired.

Other Types of Information

1. Observation and evaluation of waters for noncompkeawith state narrative water quality
criteria. Missouri’s narrative water quality critg as described in 10 CSR 20-7.031
Section (3), may be used to evaluate waters witgraatitative value can be applied to the
pollutant (see Table 1 page 15). These narratiterier apply to both classified and
unclassified waters and prohibit the following iaters of the state:

a. Unsightly, putrescent or harmful bottom deposits,

b. Oil, scum and floating debris,

c. Unsightly color, turbidity or odor,

d. Substances or conditions causing toxicity to huraaimal or aquatic life,

e. Human health hazard due to incidental contact,

f.  Acute toxicity to livestock or wildlife when used a drinking water supply,
g. Physical, chemical or hydrologic changes that imghee natural biological

community, and

h.  Used tires, car bodies, appliances, demolitionidebsed vehicles or equipment and
any solid waste as defined by Missouri’s Solid Wdsdw,

I.  Acute toxicity.

2. Habitat assessment protocols for wadeable sgdane been established and are made in
conjunction with sampling of aquatic invertebraaesl the analysis of aquatic invertebrates
data. The Department witlot use habitat assessment data alone for assagaumnposes.

E. Other 303(d) Listing Considerations

1. Adding to the Existing List or Expanding the Semf Impairment to a Previously Listed
Water

The listed portion of an impaired water may beéased based on recent monitoring data

following the guidelines in this document. Onexwore new pollutants may be added to
the listing for a water already on the list basederent monitoring data following these
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same guidelines. Waters not previously listed imapdded to the list following the
guidelines in this document.

2. Deleting from the Existing List or Decreasing tBcope of Impairment to a Previously
Listed Water

The listed portion of an impaired water may berdased based on recent monitoring data
following the guidelines in this document. Onenwore pollutants may be deleted from the
listing for a water already on the list based arerg monitoring data following these same
guidelines. Waters may be completely remofreth the list for several reasdfisthe

most common being (1) water has returned to compdiavith water quality standards or
(2) the water has an approved Total Maximum Dadgdstudy.

3. Prioritization of Waters for Total Maximum Daily bd Development

Section 303(d) of the Clean Water Act and fedexguilation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters s@ljuiring Total Maximum Daily Loads.
The department will prioritize development of Taéximum Daily Loads based on
several variables including:

» severity of the water quality problem

» amount of time necessary to acquire sufficient tiat#zevelop the Total Maximum Daily
Load

» court orders, consent decrees or other formal agats

* budgetary constraints, and

« amenability of the problem to treatment

The department’s Total Maximum Daily Load scheduikérepresent its prioritization.
4. Resolution of Interstate/International Disagreats

The Department will review the draft 303(d) Lisfsall other states with which it shares a
border (Missouri River, Mississippi River, Des MemRiver and the St. Francis River) or
other interstate waters. Where the listing in hapstate is different than in Missouri, the
department will request the data upon which thefisin the other state is based. This
data will be reviewed following all data evaluatiganidelines previously discussed in this
document. The Missouri list mde changed pending the evaluation of this additidata.

18 see, “Guidance for 2006 Assessment, Listing agpbRing Requirements Pursuant to Sections 3030#b)

and 314 of the Clean Water Act”. USEPA, Officevéater, Washington DC.
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Appendix A

Excerpt fromGuidance for 2006 Assessment, Listing and RepoReqguirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Water July 29, 2005. USEPA pp.39-41.

G.

How should statistical approaches be used inmnatiant determinations?

The state’s methodology should provide a ratiof@l@ny statistical interpretation of data
for the purpose of making an assessment determmati

1.

Description of statistical methods to be employesdarious circumstances:

The methodology should provide a clear explanatiowhich analytic tools the state
uses and under which circumstances. EPA recomntbatithe methodology explain
issues such as the selection of key sample statigtrithmetic mean concentration,
median concentration, or a percentile), null anerahtive hypotheses, confidence
intervals, and Type | and Type Il error threshold$ie choice of a statistic tool
should be based on the known or expected distobwif the concentration of a
pollutant in the segment (e.g., normal or log ndynmaboth time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM,menended making non-
attainment decisions for “conventional pollutantsTotal Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bactana oil and grease — when
more than 10% of measurements exceed the watatygeraterion; however, EPA
guidance has not encouraged use of the 10% ruteothier pollutants, including
toxics. Use of this rule when addressing convetipollutants, is appropriate if its
application is consistent with the manner in whioh applicable water quality
criterion are expressed. An example of a watelitguaiterion for which an
assessment based on the 10% rule would be appwite EPA acute water
quality criterion for fecal coliform bacteria, apyable to protection of water contact
recreational use. This 1976-issued water quatitgrgon was expressed as, “...no
more than ten percent of the samples exceedin@#00Dper 100ml, during a 30-day
period. This assessment methodology is clearlgat¥e of the water quality
criterion.

On the other hand, use of the 10 percent rulenterpreting water quality data is
usually not consistent with water quality criteriexpressed either as: (1)
instantaneous maxima not to be surpassed at ary ¢inf2) average concentrations
over specified times. In the case of “instantaiseoaxima (or minima) never to
occur” criteria use of the 10 percent rule typigddlads to the belief that segment
conditions are equal to or better than specifiethieywater quality criterion, when
they in fact are considerably worse. (That is|ytaht concentrations are above the
criterion concentration a far greater proportionha time than specified by the water
quality criterion). Conversely, use of this dearsrule in concert with water quality
criterion expressed as average concentrationsspeific times can lead to
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concluding that segment conditions are worse thatemguality criterion, when in
fact, they are not. If the state applies differ@atision rules for different types of
pollutants (e.g., toxic, conventional, and non-amtional pollutants) and types of
standards (e.g., acute versus chronic criteriadomtic life or human health), the
state should provide a reasonable rationale suppdte choice of a particular
statistical approach to each of its different sétsollutants and types of standards.

2. Elucidation of policy choices embedded in sébecof particular statistical
approaches and use of certain assumptions:

EPA strongly encourages states to highlight pdiegisions implicit in the statistical
analysis that they have chosen to employ in vardingsimstances. For example, if
hypothesis testing is used, the state should makkecision-making rules transparent
by explaining why it chose either “meeting Waterafdty Standards” or “not meeting
Water Quality Standards” as the null hypothesigi{adle presumption) as a general
rule for all waters, a category of waters, or atividual segment. Starting with the
assumption that a water is “healthy” when employiggothesis testing means that a
segment will be identified as impaired, and plaice@ategory 4 or 5, only if
substantial amounts of credible evidence exis¢tote the presumption. By contrast,
making the null hypothesis “Water Quality Standardsbeing met” shifts the burden
of proof to those who believe the segment is, at, fmeeting Water Quality
Standards.

Which “null hypothesis” a state selects couldlljkereate contrasting incentives
regarding support for additional ambient monitoramgong different stakeholders. If
the null hypothesis is “meeting standards”, theas wo previous data on the
segment, and no additional existing and readilylabie data and information is
collected, then the “null hypothesis” cannot beced, and the segment would not
be placed in Category 4 or 5. In this situatitise concerned about possible
adverse consequences of having a segment declarpdited” might have little
interest in collection of additional ambient daMeanwhile, users of the segment
would likely want to have the segment monitoredth®y can be assured that it is
indeed capable of supporting the uses of conc®mthe other hand, if the null
hypothesis is changed to “segment not meeting Watality Standards”: then those
that would prefer that a particular segment ndebeled “impaired” would probably
want more data collected, in hopes of proving thatnull hypothesis is not true.

Another key policy issue in hypothesis testing/igat significance level to use in
deciding whether to reject the null hypothesisckiPig a high level of significance

for rejecting the null hypothesis means that gesaphasis is being placed on
avoiding a Type | error (rejecting the null hypatise when in fact, the null
hypothesis is true). This means that if a 0.1@i6@ance level is chosen, the state
wants to keep the chance of making a Type | ettror below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting WQitrlity Standards”, the state is
trying to keep the chance of saying a segmentpsirad, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type Il errom®{ rejecting the null hypothesis,
when it should have been). The probability of TYiperrors depends on several
factors. One key factor is the number of sampladable. With a fixed number of
samples, as the probability of Type | error deasathe probability of a Type 1l error
increases. States would ideally collect enoughpéesrso the chances of making
Type | and Type Il errors are simultaneously smalhfortunately, resources needed
to collect those numbers of samples are quite ofteravailable.

The final example of a policy issue that a stawusd describe is the rationale for
concentrating limited resources to support dateectibn and statistical analysis in
segments where there are documented water quaditygms or where the
combination of nonpoint source loadings and pamiree discharges would indicate
a strong potential for a water quality problem xse

EPA recommends that, when picking the decisioesrahd statistical methods to be
utilized when interpreting data and informatiomates attempt to minimize the
chances of making either of the following two estor

* Concluding the segment is impaired, when in faig rtot, and
» Deciding not to declare a segment impaired, wheniit fact impaired.

States should specify in their methodology whatificance level they have chosen to use, in
various circumstances. The methodology would destribe in “plain English” the likelihood
of deciding to list a segment that in reality i4 mopaired (Type | error if the null hypothesis is
“segment not impaired”). Also, EPA encouragesestéd estimate, in their assessment
databases, the probability of making a Type |l efnot putting on the 303(d) List a segment
that in fact fails to meet Water Quality Standardg)en: (1) commonly-available numbers of
grab samples are available, and (2) the degrear@nce in pollutant concentrations are at
commonly encountered levels. For example, if @essment is being performed with a WQC
expressed as a 30-day average concentration ofaanceollutant, it would be useful to estimate
the probability of a Type Il error when the numbégavailable samples over a 30-day period is
equal to the average number of samples for thattpak in segments statewide, or in a given
group of segments, assuming a degree of varianieséts of the pollutant often observed over
typical 30-day periods.
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Appendix B
Statistical Considerations

The most recent EPA guidance on the use of stistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance thene three major recommendations regarding

statistics:

* Provide a description of which analytical tools #tate uses under various circumstances,

* When conducting hypothesis testing, explain théwuarcircumstances under which the
burden of proof is placed on proving the watenipaired and when it is placed on proving
the water is unimpaired, and

» Explain the level of statistical significance usedler various circumstances.

Description of Analytical Tools

The Tables B-1 and B-2 below describes the analools the department will use to determine
impairment (Table B-1) and to determine when listeders are no longer impaired (Table B-2).

Table B-1. Description of Analytical Tools for Detaning if Waters are Impaired

stream bottom where
velocity is less than 0.5
feet/second.

of mean percent fine
sediment deposition
(pfsd) in stream is
greater than the sum of
the pfsd in the control
and 20 % more of the
stream bottom. i.e.,
where the pfsd is
expressed as a decimal
test stream pfsd >
(control stream pfsd)+
(0.20)

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used with the | Significance Level
Use Hypothesis Decision Rule™>
Narrative Criteria| Color Hypothesis Test Null Hypothesis: There is| Reject Null Hypothesis | 0.10
(Narrative) Two Sample, one tailed “t “Test| no difference in color if calculated “t” value
between test stream and| exceeds tabular “t”
control stream. value
for test alpha
Bottom Hypothesis Test, One Sided Null Hypothesis: Solids | Reject Null Hypothesis | 0.40
Deposits Confidence Limit of anthropogenic origin | if 60% Lower
(Narrative) cover less than 20% of | Confidence Limit (LCL)

19 Where hypothesis testing is used for media othen fish tissue, for data sets with five samplefewer, a 75
percent confidence interval around the appropgateral tendencies will be used to determine usénatent
status. Use attainment will be determined asilto(1) If the criterion value is above this int&ir(all values
within the interval are in conformance with theterion), rate as unimpaired. (2) If the criterialue falls within
this interval, rate as unimpaired and place in @atg2B or 3B. (3) If the criterion value is beldkis interval (all
values within the interval are not in conformandthwhe criterion), rate as impaired. For fiststie this procedure
will be used with the following changes: (1) itivépply only to sample sizes of less than four,d@) a 50%
confidence interval will be used in place of théw8onfidence interval.
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Table B-1. Description of Analytical Tools for Detaning if Waters are Impaired

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used with the | Significance Level
Use Hypothesis Decision Rule
Aquatic Life Biological For DNR Invert protocol: Using DNR Invert. Reject Null Hypothesis | 0.10
Monitoring Binomial probability for protocol: if frequency of fully
(Narrative) Sample sizes 8 to 30. Null Hypothesis: sustaining scores on tegt
Frequency of full stream is significantly
sustaining scores for test| less than for biological
stream is the same as for criteria reference
biological criteria streams.
reference streams.
For DNR Invert protocol and A direct comparison of Rate as impaired if Not applicable
sample sizes greater than 30: | frequencies between test biological criteria
Direct comparison. and biological criteria reference stream
reference streams will be| frequency of sustain-
made ing scores is more than
five percent more than
test stream
For other biological data: Null Hypothesis, Reject Null Hypothesis | 0.1
An appropriate parametric or Community metric(s) in | If metric scores for test
nonparametric test will be used| test stream is the same as stream are significantly
for a reference stream or| less than reference or
control streams. control streams.
Other biological
monitoring to be
determined by type of
data.
Aquatic Life Toxic Not applicable No more than one toxic| Not applicable Not applicable
Chemicals in event, toxicity test failure
Water. or exceedence of acute ar
(Numeric) chronic criterion in 3
years.
Toxic Comparison of mean to PEL Waters are judged to be
Chemicals in value. Impaired if sample mean
Sediments Exceeds 15% of PEL or
(Narrative) 75% of PEQ.2.0
Aquatic Life temperature, 30 or fewer samples: Null Hypothesis: No Reject Null 0.10
pH, total diss. Binomial probability more than 10% of Hypothesis if the
gases, oil and samples exceed the exceedence frequency is
grease, diss. water quality criterion significantly more than
oxygen 10%
(Numeric) More than 30 samples: If observed frequency Not applicable Not applicable
Percent of samples that fail to | exceeds 10%, rate as
meet criterion. impaired.
Fish Toxic Hypothesis test Null Hypothesis: Levels | Reject Null Hypothesis | 0.40
Consumption Chemicals 1-Sided Confidence Limit of contaminants in water | if the 60% LCL is
in water do not exceed criterion. | greater than the criterion
(Numeric) value.
Fish Toxic Four or more samples: Null Hypothesis: Reject Null Hypothesis | 0.40
Consumption Chemicals Hypothesis test Levels in fillet samples or if the 60% LCL is
in Tissue 1-Sided Confidence fish eggs do not exceed | greater than the criterion
(Narrative) Limit criterion. value.

20 Where there is convincing evidence of a healibjolgical community (fish and/or aquatic invertetera
monitoring data) or convincing evidence of a laEkoxicity (two species bioassay tests of sedineduntriate water
or sediment pore water), this evidence will be gatdd in conjunction with the sediment PEL data
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Table B-1. Description of Analytical Tools for Detaning if Waters are Impaired

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used with the | Significance Level
Use Hypothesis Decision Rule
Drinking Toxic Hypothesis test Null Hypothesis: Reject Null Hypothesis | 0.40
Water Supply Chemicals 1-Sided Confidence Levels of contaminants | if the 60% LCL is
(Raw) (Numeric) limit do not exceed criterion. | greater than the criterion
value
Drinking Non-toxic Hypothesis test Null Hypothesis: Reject Null Hypothesis | 0.40
Water Supply Chemicals 1-Sided Confidence Levels of contaminants | if the 60% LCL is
(Raw) (Numeric) limit do not exceed criterion. | greater than the criterion
value.
Drinking Toxic Methods stipulated by Methods stipulated by Methods stipulated by | Methods stipulated
Water Supply Chemicals Safe Drinking Water Safe Drinking Water Safe Drinking Water by Safe Drinking
(Finished) Act Act Act Water Act
Whole Body Bacteria Geometric Mean Null Hypothesis: Reject Null Hypothesis | -Not Applicable
Contact and (Numeric) Levels of contaminants | if the Geometric Mean
Secondary do not exceed criterion. | is greater than the
Contact Rec. criterion value.
Irrigation & Toxic Hypothesis test Null Hypothesis: Reject Null Hypothesis | 0.40
Livestock Chemicals 1-Sided Confidence Levels of contaminants | if the 60% LCL is
Water (Numeric) limit do not exceed criterion. | greater than the criterion
value.
Protection of Nutrients in Hypothesis teét Null hypothesis: Criteria | Reject Null hypothesis if 0.40
Aquatic Life Lakes are not exceeded. 60% LCL value is more
(Numeric) than criterion value.

2L State nutrient criteria require at least four smper year taken near the outflow point of the léor reservoir)
between May 1 and August 31 for at least four diifié, not necessarily consecutive, years.
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Table B-2. Description of Analytical Tools for Det@ning When Waters are No Longer Impaired

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used with the | Significance Level
Use Hypothesis Decision Rule-
Narrative Color Same as Table B-1 Same as Table B-1 Same as Tdble B | 0.40
Criteria (Narrative)
Bottom Same as Table B-1 Same as Table B-1 Same as Tdble B 0.40
Deposits
(Narrative)
Aquatic Life Biological DNR Invert Protocol: Same as Table B-1 Same as Table B-1 0.40
Monitoring For 8 to 30 samples
(Narrative) Same as Table B-1
For DNR Invert Protocol Same as Table B-1. Same as Table B-1. Same as Table B-1.
For more than 30
Same as Table B-1
For other biological data: Same as Table B-1. Same as Table B-1. 0.40
Same as Table B-1.
Toxic Same as Table B-1. Same as Table B-1. Same as Table B-1. Same as Table B-1.
Chemicals in
Water.
Toxic Comparison of mean to PEL Water is judged to be Not applicable Not applicable
Chemicals in value. unimpaired if sample
Sediments mean does not exceed 150
% of PEL?
Aquatic Life temperature, 30 or fewer samples: Same as Table B-1. Same as Table B-1. Same as Table B-1.
pH, total diss. Same as Table B-1.
gases, oil and
grease, More than 30 samples: Same as Same as Table B-1. Same as Table B-1. Same as Table B-1.
diss. oxygen Table B-1.
Fish Toxic Same as Table B-1. Same as Table B-1. Reject null hypothesis if| 0.40
Consumption Chemicals the 60% UCL is greater
in water than the criterion value.
Toxic Same as Table B-1. Same as Table B-1. Reject null hypothesis if| 0.40
Chemicals the 60% UCL is greater
in Tissue than the criterion value.
Drinking Toxic Same as Table B-1. Same as Table B-1. Reject null hypothesis if| 0.40
Water Supply Chemicals the 60% UCL is greater
(Raw) than the criterion value.
Drinking Non-toxic Same as Table B-1. Same as Table B-1. Reject null hypothesis if| 0.40
Water Supply Chemicals the 60% UCL is greater
(Raw! than the criterion valu
Drinking Toxic Same as Table B-1. Same as Table B-1. Same as Table B-1. Same as Table B-1.
Water Supply Chemicals,
(Finished
Whole Body Bacteria Same as Table B-1. Same as Table B-1. Same as Table B-1 Not applicable
Contact and
Secondary
Contact Rec.
Irrigation & Toxic Same as Table B-1. Same as Table B-1. Reject null hypothesis if| 0.40
Livestock Chemicals the 60% UCL is greater
Water than the criterion value.
Protection of Nutrients in Same as Table B-1. Same as Table B-1. Same as Table B-1. 0.40
Aquatic Life Lakes

22 \Where there is convincing evidence of a healibjolgical community (fish and/or aquatic invertetera

monitoring data) or convincing evidence of a laEkoxicity (two species bioassay tests of sedineduntriate water
or sediment pore water), sediment PEL data willbetised as the sole justification for listing dewas impaired.
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Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practitkee procedure involves first stating a
hypothesis you want to test, such as “the mostufratly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite drhyplothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then &isteal test is applied to the data (a sampléef t
predominant color of clothing worn by 200 fans &axdinals game on July 12) and based on an
analysis of that data, one of the two hypotheseblasen as correct.

In hypothesis testing, the burden-of-proof is alsvay the alternate hypothesis. In other words,
there must be very convincing data to make us caoleclhat the null hypothesis is not true and that
we must accept the alternate hypothesis. How caing the data must be is stated as the
“significance level” of the test. A significanoceviel of 0.10 means that there must be at least a 90
percent probability that the alternate hypothesisue before we can accept it and reject the null
hypothesis.

For analysis of a specific kind of data, either i significance level or the statement of not a
alternative hypotheses, or both, can be variedheege the desired degree of statistical rigore Th
department has chosen to maintain a consistenf sell and alternate hypotheses for all our
statistical procedures. The null hypothesis wallthat the water body in question is unimpaired and
the alternate hypothesis will be that it is impdir&/arying the level of statistical rigor will be
accomplished by varying the test significance lelel determining impairment (Table B-1) test
significance levels are set at either 0.1 or 0.damnmng the data must show a 90% or 60%
probability respectively, that the water body ipaired. However, if the department retained these
same test significance levels in determining whemgaired water had been restored to an
unimpaired status (Table B-2) some undesirabldtsecan occur.

For example, using a 0.1 significance level foed®ining both impairment and nonimpairment; if
the sample data indicate the stream had a 92 peyogmability of being impaired, it would be rated
as impaired. If subsequent data was collectecadddd to the database and the data now showed
the water had an 88 percent chance of being ingbaitevould be rated as unimpaired. Judging as
unimpaired a water with only a 12 percent probgbdf being unimpaired is clearly a poor
decision. To correct this problem, the departmeélhtuse a test significance level of 0.4 for some
analytes and 0.6 for others. This will increaseanfidence in determining compliance with
criteria to 40 percent and 60 percent respectivelier the worst case conditions, and for most
databases will provide an even higher level of ictamice.

Level of Significance Used in Tests

The choice of significance levels is largely redate two concerns. The first is concerned with
matching error rates with the severity of the cgusmces of making a decision error. The second
addresses the need to balance, to the degreecptdetiType | and Type Il error rates.

For relatively small databases, the disparity betwgype | and Type Il errors can be large. The
table below shows error rates calculated usindpthemial distribution for two very similar
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situations. Type | error rates are based on arstmith a 10 percent exceedence rate of a standard
and Type |l error rates for a stream with a 15 perexceedence rate of a standard. Note that
choosing a Type | error rate of 0.05 rather thd® @ncreases an already very large Type Il error
rate by about 10 percent. Also note that for &giVype | error rate, the Type Il error rate desdin
as sample size increases.

Table B-3. Effects of Type | Error Rates and San§ike on Type Il Error Rates

No. of No. Meeting | Type | Type | No. of No. Meeting | Type | Type Il
Samples | Standards Error Error | Samples | Standards Error Error
Rate Rate Rate Rate

6 5 469 78 4 2 .05 .89

11 9 .302 78 9 6 .05 .86

18 15 .266 72 15 11 .05 .82

25 21 .236 .68 21 16 .05 .80

27 20 .05 .78

Use of the Binomial Probability Distribution fortkrpretation of the Ten Percent Rule

There are two options for assessing data for campd with the ten percent rule. One is to simply
calculate the percent of time the criterion vakiaat met and to judge the water to be impaired if
this value is greater than ten percent. The seowettiod is to use some evaluative procedure that
can review the data and provide a probability stetet regarding the compliance with the ten
percent rule. Since the latter option allows assesit decisions relative to specific test
significance levels and the first option does tiwg, latter option is preferred. The procedure ehos
is the binomial probability distribution, for dagats up to size 30. Use of the binomial probabilit
is difficult for larger sample sizes. And for thdagger data sets impairment will be determined by
making direct comparison of percent of samplescoatpliant with the criterion value with the ten
percent guideline.

Other Statistical Considerations

Prior to calculation of confidence limits, the nality of the data set will be evaluated. If
normality is improved by a data transformation, ¢bafidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interf@th an accurate measurement of frequency
of exceedence of a criterion. Data sets composedlyror entirely of storm water data or data
collected only during a season when water qualidplems are expected could result in a biased
estimate of the true exceedence frequency. lretbases, the department may use methods to
estimate the true annual frequency and displayetbakulations whenever they result in a change
in the impairment status of a water.

For waters judged to be impaired based on biolbgiata where data evaluation procedures are not
specifically noted in Table 1, the statistical rdare used, test assumptions and results will be
reported.
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater @stt stream than in a control stream. (As stated,
this is a one-sided test, meaning that we are iotdyested in determining whether or not the color
level in the test stream is greater than in a cbstream.) If the null hypothesis had been “antoun
of color is different in the test and control stresi we would have been interested in determining if
the amount of color was either less than or grahtar the control stream, a two-sided test).

Significance Level (also known as the alpha lev@}0

Data Set: Platinum-Cobalt color units data fortést stream and a control stream samples
collected at each stream on same date.

Test Stream 70 45 35 45 60 60 80
Control Stream 50 40 20 40 30 40 75
Difference (T-C) | 20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, staddfeviation = 9.76,n =7

Calculated “t” value = (square root of n)(mean)igiard deviation = 3.86

Tabular “t” value is taken from a table of the distribution for 2 alpha (0.20) and n-1 degrees of
freedom. Tabular “t" = 1.44.

Since calculated “t” value is greater than tabtikaalue, reject the null hypothesis and concludg th
the test stream is impaired by color.

Statistical Procedure for Data Sets of Less tham iy Mercury in Fish Tissue

Data Set: datain ug/Kg 130, 230, 450. Mea@, Standard Deviation = 163.7
The 50% Confidence Interval = the sample mean giusinus the quantity:
(0.676)(163.7)/square root 3 = 63.89. Thus tHé &bnfidence Interval is 206.11 —
333.89
Since the criterion value, 300 ug/Kg, falls withims 50% Confidence Interval, this water is judged
to be unimpaired by mercury in fish tissue butwaerbody is placed in Category 2B or 3B.

Statistical Procedure for Data Sets of Four ordé/for Mercury in Fish Tissue

Data Set: data in ug/Kg 130, 230, 450, 350, 22@an = 276, Std. Deviation = 124.82
The 60% Upper Confidence Limit = the sample meas fhe quantity:

(0.253)(124.82)/square root 5 = 14.12. Thus thé GOCL is 290.12 ug/Kg.
Since the Upper Confidence Limit is less thandtigerion value of 300 ug/Kg, this water is
judged to be unimpaired by mercury in fish tissue.
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Appendix D
The Meaning of the Sediment Quotient and How to Callate It

While sediment criteria in the form of Probably éff Concentratior’$ are given for several
individual contaminants, it is recognized that wineultiple contaminants occur in sediment,
toxicity may occur even though the level of eadfividual pollutant does not reach toxic levels.
The method of estimating the synergistic effectmatftiple pollutants in sediments given in
McDonald et af°is the calculation of a Probably Effect Conceinbreg Quotient. This
calculation is made by dividing the pollutant comization in the sample by the Probably Effect
Concentrations value for that pollutant. These@®&slare summed and normalized by dividing
that sum by the number of pollutants.

Example: A sediment sample contains the followiggplts in mg/kg.

Arsenic 2.5, Cadmium 4.5, Copper 17, Lead T0f; 260. The Probably Effect
Concentrations values for these five pollutantespective order are 33, 4.98, 149, 128, 4509.

Probably Effect Concentrations Quotient = ((2.5))33(4.5/(4.98)) + (17/(149)) + (100/(128)) +
(260/(459)))/5 = 0. 488

Based on research by McDonald (2000) 83% of sedissnples with Probably Effect
Concentrations quotients less than 0.5 were noi-teiile 85% of sediment samples with
Probably Effect Concentrations quotients greatan th.5 were toxic. Based on these findings a
Probably Effect Concentrations to insure consistemith the threshold values used for
individual pollutants (150% of PEC value), a quotigreater than 0.75 will be judged to be
toxic.

% Level at which harmful effects on the aquatic camity are likely to be observed.
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Appendix B

Missouri Department of Natural Resources 2014 Secin 303(d) List, as approved by the Missouri Clean \Ater Commission, April 2, 2014,
Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2012 2188.00|  Antire Cr. P 1. 19 Mi pH (W) Soutknown AQL LWW, WBC B St. Louis 712454 4264477  ODE7 | 4264450 7140103 1
2012 2188.00|  Antire Cr. P 1. 19 Mi Escherichiti ) Urban Runoff/Storm Sewers WBCH  AQL, LWW .Sbuis 712454 | 4264477 71007f 4264450 7140102 1
2012 752.00| Bass Cr. c 4. M Escherichia G Rural NPS WBCA | AQL, LWW Boone 56503 4297418 561523 | 4298649| 10300102 1
2012 3240.00 gﬁy"ham P 4.0 40| Mi Escherichia coli (W) Rural NPS WBC B AQL, LWW Newton 379681 4092596 37480p 4091661 12070 1
2006 2760.00| Bee Fk. c 1. 87 M Lead (W) Fletdtead Mine/Mill AQL CLF, LWW, WBC A Reynolds 66888 | 4145627 670778 4145985 11010007 1
2014 7309.00 E;:J’ee L3 10.0 100 Ac. Mercury in Fish Tissue (T| ﬁg:i‘ézpheric Deposition - AQL LWW, SCR, WBC B St. Louis 732802 4254630 732802 4254630 | 7140102 1
2014 3224.00| BeefBr. P 2. 25 M Zinc (W) Milhifings AQL LWW, WBC B Newton 366623  409431p 366294 4097417 | 11070207 1
2014 3224.00| BeefBr. P 2. 25 M Cadmium (W) INTailings AQL LWW, WBC B Newton 366623  409431D /B | 4097417| 11070207 1
2014 3224.00| BeefBr. P 2. 25 M Cadmium (S) | Witilings AQL LWW, WBC B Newton 366623  409431D /B | 4097417| 11070207 1
2014 3224.00| BeefBr. P 2. 25 M Lead (S) Miings AQL LWW, WBC B Newton 366623  409431p 366294 4097417 | 11070207 1
2014 3224.00| BeefBr. P 2. 25 M Zinc (S) Mibiiings AQL LWW, WBC B Newton 366623  409431p 366294 4097417 | 11070207 1

Belcher N Atmospheric Deposition -
2006 7365.00 E;ir;ch L3 42.0 420]| Ac. Mercury in Fish Tissue (T) 070 AQL LWW, SCR, WBC B Buchanan 35127 4382884 351273 4382884 | 10240012 1
2014 3080.00| Bens Br. us 5. 58 Mi. Cadmium (S) bogﬂnog" Duenweg mining GEN Jasper 370848 4115314 3710p4 4111569 11070207 1
2014 3980.00| Bens Br. us 5. 58 Mi. Lead (S) bogﬂ"OQO Duenweg mining GEN Jasper 371062 4111571 370847 4115315 11070207 1
2014 3080.00| Bens Br. us 5. 58 Mi. Zinc (S) Eéﬂ"ogO Duenweg mining GEN Jasper 371062 4111572 370856 4115295 11070207 1
2006 444.00| BigcCr. P 1.4 315 M Ammonia, Totaf)( Bethany WWTP AQL DWS, LWW, WBC B |  Harrison 409718 4456625 400046 4455653 10280101 1
2006 444.00 Big Cr. P 6.1 31. Mi. Oxygen, DissdI&/) Bethany WWTP AQL DWS, LWW, WBC B Harrison 408 4456625 408309 445114p 102801p1 1
2012 1250.00|  Big Cr. P 705 705 M. Escherichit () Rural NPS WBCB | AQL, LWW Jackson/Henry 3@l 4301049 422204 4249326 10290108 1
1908 | 2016.00| Bigcr. P 1.8 341 Mi Lead (S) Glosmelter AQL \%/IEFc' L. SCR, Iron 704405 | 4150532 70472 4147919 8020202 1
1908 | 2016.00| Bigcr. P 1.8 341 Mi Cadmium (S) \@ltsmelter AQL | CiF LW, SCR, Iron 704416 | 4150529 70472 4147931 8020202 1
2010 1578.00 gi.g Piney | p 4.0 78| Mi Oxygen, Dissolved (W) Source Unknown AQL \[/)V‘g’g' /';WW' SCR, Texas 583132| 4112464 579840 4108439 10290202 1
2006 2080.00| BigR. P 52. 818 M. Cadmium (S) Dédd Belt tailings AQL IND, LWW, WBC A E:éncois/ Jefferson 712112 | 4194396 70104, 4226033 71401p4 1
2010 2080.00| BigR. P 52. 818 M. Lead (S) Miihgs AQL IND, LWW, WBC A ﬁ;\ncois/ Jefferson 712625 | 4193891 701044 4226032 71401p4 1
2012 111.00| BlackCr. P 19. 94 M Oxygen, Dieso (W) Source Unknown AQL LWW, WBC B Shelby 58884 4405278 503138 439328 7110005 1

B-1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2012 111.00| BlackCr. P 19. 198 Mi. Eschericiaié (V) aneloyvile WWTF, Nopoint | wgcg | AL, Lww Shelby 581883| 440527 503198 4393283 7110005 1
2006 3825.00| Black Cr. P 1. 15 Mi. Chloride (W) rbih Runoff/Storm Sewers AQL LWW, SCR, WBC B Stuio 731266 | 4278180 73202 4276834 7140101 1
2012 3825.00| Black Cr. P 1. 1 Mi. Escherichit () Urban Runoff/Storm Sewers SCR AQL, LWW, WHC | St. Louis 731266 427818 732023 42768B4 7140101 1
2012 3825.00| Black Cr. P 1. 1 Mi. Escherichit () Urban Runoff/Storm Sewers WBCB|  AQL, LWW, 8C St. Louis 731266| 427818 732023 4276884 7140J01 1
n . . Atmospheric Deposition - CLF, DWS, IRR,
2002 2769.00| Black R. P 47. a7h M Mercury iafFTissue (T) | oo AQL LV, SCR.wBC A | Butler 729886 | 4078610 729379 4042276 11010407 1
n . . Atmospheric Deposition - CLF, DWS, IRR,
2008 2784.00| Black R. P 39. 390 Mi. Mercury istFTissue (T) | T o0 AQL LW, SOR. WBC A | Wayne/Butler 697890| 411220 720846 4078610  11010p07 1
Blackberry " .
2006 3184.00| ¢ c 35 65| Mi Chloride (W) Asbury Power Plant AQL | ww,wBCB Jasper 360861 4132408 361580 4127893 ROV 1
2008 3184.00 g'rac'(be"y c 35 6.5| Mi. Total Dissolved Solids Asbury Power Plant AQL LWW, WBC B Jasper 360856 289 361579 4127903 11070207 1
2006 417.00| BlueR. P 4.4 a8 M Escherichia (/) Urban Runoff/Storm Sewers WBCH  AQL, IND, LWW ackson 371184| 432901 373047 4332253  10300[L01 2
. . AQL, IND, LWW,
2006 418.00 Blue R. P 9.4 9.4 Mi. Escherichia () Urban Runoff/Storm Sewers WBC B SCR Jackson 368400 431963 371184 4329015 10300101 1
2006 419.00| Blue R. P 7.1 7 M Escherichia (/) Urban Runoff/Storm Sewers WBCA  AQL, LWW, SCR aclison 364588| 431266 368400 4319683  10300[L01 1
Runoff from
2006 421.00| BlueR. c 12. 120 Mi Escherichia (b0 ForestGrassland/Parkland, | \yp-pg | aqL, LWW, SCR Jackson 36045 4301385 364588 312669 | 10300101 1
Rural, Residential Areas,
Urban Runoff/Storm Sewers
Bonhomme " .
2012 1701.00| & c 25 25| Mi pH (W) Source Unknown AQL LWW, WBC B St. Louis 700512| 4282256 711491 428431 10300200 1
2012 1701.00 E‘r’”homme c 2.5 25| Mi. Escherichia coli (W) Urban Runoffi8toSewers WBCB | AQL, LWW St. Louis 70051  42822%8 11491 | 4284301| 1030020 1
2006 750.00 Egm:ﬁe o | P 7.8 78| M Escherichia coli (W) Rural NPS WBC A AQL, LWW Boone 560346| 4298777 553749 4294485 10800 1
2012 753.00 EZ;"rﬁe o | € 7.0 70| Mi Escherichia coli (W) Rural NPS WBC B AQL, LWW Boone 565633| 4303361 560346  42987f2 10820 1
Bourbeuse . - . Atmospheric Deposition - CLF, DWS, IRR, . §
2002 2034.00 R P 136.7 136.7 Mi. Mercury in Fish Tissue (T) Toxics AQL LWW, SCR, WBC A Phelps/Franklin 622849 422141F 684343 4252206 azon 1
Bowling
2012 7003.00| Green Lake | L1 7.0 70| Ac. Nitrogen, Total (W)* Rural NPS AQL VIS, LWW, WBC B | Pike 658497| 4356565 658497 4356565 110004 1
-old
Bowling
2012 7003.00| Green Lake | L1 7.0 7.0| Ac. Phosphorus, Total (W)* Rural NPS AQL | DWS, LWW, WBC B Pike 658502 435656 658502 4356562 7110004 1
-old
Bowling
2014 7003.00| Green Lake | L1 7.0 70| Ac. Chlorophyll-a (W)* Rural NPS AQL DWBWW, WBC B | Pike 658498| 4356564 658498 4356555  ODDA 1
-old
2012 1796.00| BrazeauCr| P 10 08 Mi. Eschegichli (W) Rural NPS WBCB| AQL LWW Perry 798220 7891 807335 4172833 7140105 1
2002 1371.00|  Brush Cr. P 4. a7 M. Oxygen, Diesol(W) Humansville WWTP AQL LWW, WBC B Polk/St. &t 448632 | 4182404 44476 4187320 10290106 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
| Fishes CLF, IRR, LWW,
2012 3273.00 Buffalo Cr. P 8. 8. Mi. Bioassessments/Unknown Source Unknown AQL SCR, WBC A Newton/McDonald 369204 407568 363942 4068061 12080 1
2006 1865.00 Burgher Br. C 1. 1. Mi. Oxygen, Diged (W) Source Unknown AQL LWW, SCR, WBC B Phelps 610212 4200283, 61196 4199017 7140102 1
Busch W.A. Atmospheric Deposition -
2006 7057.00| No. 35 L3 51.0 51.0| Ac. Mercury in Fish Tissue (T) 0% P AQL LWW, WBC B St. Charles 697830 4288218 697880 883 | 7110009 1
Lake
Busch W.A. . .
2010 7627.00| No. 37 L3 30.0 300| Ac. Mercury in Fish Tissue (T] TA;’;‘i‘(’:the”c Deposition - AQL LWW, SCR, WBC B St. Charles 69200 4287348 amd 4287348| 7110009 1
Lake
) o AQL, CDF, IRR,
2006 3234.00| CappscCr. P 50 50 M. Escherichiia(vg) Rural NPS wecA | Tm S Barry/Newton 408562| 408242 402563 4083044 1107007 1
C ) - AQL, IRR, LWW, )
2010 2288.00| Castor R. P 76 7 Mi. Escherichia(¢6) Rural NPS WBC A SCR Bollinger 760131 4115294 766484 4110895 7140107 1
2008 737.00| CedarCr. c 7. a7l i | Aquatic Macroinvertebrate| o, oo ynknown AQL LWW, SCR, WBCB |  Boone 574535 573573| 4311774 10300102 1
Bioassessments/Unknown
. | Aquatic Macroinvertebrate IRR, LWW, SCR,
2008 1344.00 Cedar Cr. P 109 31 Mi. Bioassessments/Unknown Source Unknown AQL WBC A Cedar 419908 417004 422735 4179310 10290106 1
) ] IRR, LWW, SCR,
2010 1344.00| CedarCr. P 109 31 Mi. Oxygen, @esi (W) Source Unknown AQL WBC A Cedar 419909 417004 422734 41793B9 10290106 1
2008 1357.00| CedarCr. C 16.p 16 Mi. Oxygen, @igsl (W) Source Unknown AQL LWW, WBC B Dade/Cedar 412791 4154079 41982 4170283 10290106 1
- | Aquatic Macroinvertebrate ’
2010 1357.00 Cedar Cr. C 16.p 16 Mi. Bioassessments/Unknown Source Unknown AQL LWW, WBC B Dade/Cedar 412791 Eirss) 419820 4170283 10290106 1
2006 | 3203.00| CenterCr P 190 268 Mi Cadmium (W) Tri-State Mining District AQL | CLE.IND, IRR, Jasper 377331 411175 356399 4112475 11070207 1
: : 1 : LWW, SCR, WBC A )
2006 3203.00| CentercCr P 190 268 Mi Cadmium (S) Tri-State Mining District AQL CLF, IND, IRR, Jasper 377337 4111756 356408 4112884  11070p07 1
: : ] : LWW, SCR, WBC A
2006 | 3203.00| Centercr.| P 19 2608 Mi Lead (S i-STate Mining District AQL | CLR IND, IRR, Jasper 377338 411175  3563¢9 4112475 11070207 1
. . ) i. (S) i ining Distri LWW, SCR, WBC A P g
) . ) AQL, CLF, IND, IRR, |
2014 3203.00| Center Cr. P 268 26 Mi. Escherichlia(W) Nonpoint Source WBC A LWW. SCR Jasper 383685 410735 3563716 4112852 11070R07 1
) . AQL, IND, IRR,
2008 3210.00| Centercr.| P 210 2110 Mi. Escherichia(W) Rural NPS weCA | e Newton/Jasper 404368 4099517 383685 4107350 1107020 1
2010 | 3214.00| Centercr.| P 4p 4o Wi Escherichlaw) Rural NPS WBC A f\?V\L/\'/Cs%:FEIND' IRR. | | awrence/Newton 410204  410064p 404365 4099817 v 1
2014 | 7634.00| CHAUMEre |y 3.4 34| Ac Mercury in Fish Tissue (1) Atmospheric Deposiion - GEN Clay 367178| 433708 367178 4337088 10300101 1
Cinque
2012 1781.00| Hommes P 8.3 171 M Escherichia coli (W) Rural NPS WBC B AQL, LWW Perry 779346| 4178424 786087 4185609  7DSO 1
Cr.
2006 1333.00| ClearCr. P 28.p 28 Mi. Oxygen, @lisd (W) Source Unknown AQL LWW, WBC A Vernon/&tlair 402340 4186711 41779 4205727 10290105 1
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Imp

WB

Year WBID Waterbody Cls Size Size Units Pollutant Source V] ou U/D County Up X UpY Down X Down Y WBD 8 Comments
2006 1336.00| Clear Cr. C 22. 2213 Mi. Oxygen, ligsd (W) Source Unknown AQL LWW, WBC B Vernon 3219 4172771 402340 418671 10290105 1
2006 3238.00| ClearCr. P 11.0 111 Mi. Eschericbia(W) Rural NPS WBC B AQL, LWwW Lawrence/Newton 1@980 4088931 39763 4088317 11070207 1
2002 3239.00| ClearcCr. c 3. 35 Mi Oxygen, Digsol(W) Monett WWTP AQL LWW, WBC B Barry/Lawrence 18495 | 4086458 41008 4088931  110702p7 1
2002 | 3239.00| Clearcr. c 3 3 Mi g;‘l"?:;f;t‘gr’g(‘\'/fg“°" Monett WWTP AQL LWW, WBC B BarrylLawrence 415406  @ENSS 410080| 4088931 11070247 1
2006 935.00| Clear Fk. P 3. 2558 M. Oxygen, Digsol(W) Egﬂz Or\ilr%s;eoru\i\é\gnp, AQL LWW, SCR, WBC B Johnson 44849 4291442 448650 293696 | 10300104 1
2002 7326.00 E;ii“"’a‘e’ L2 1635.0 1635.0| Ac. Mercury in Fish Tissue (1 ?g:icézpheric Deposition - AQL LWW, SCR, WBC A Wayne 697891 4112204 697891 204 | 11010007 1
2014 7326.00 E;ii"”a‘er L2 16350 | 1635.0| Ac. Chlorophyll-a (W)* Rural NPS on LWW, SCR, WBCA | Wayne 697801 4112204 697891 40| 11010007 1
2006 1706.00 gﬁ'dwa‘er c 55 55| Mi Chloride (W) Urban RunoffiStorm Sewer | AQL IND, LWW, WBC B St. Louis 735019| 429984 7814| 4301794| 10300204 1
2008 1706.00 gﬁ'dwa‘er c 6.9 69| Mi Escherichia coli (W) Urban Runoff/8toSewers WBCB | AQL, IND, LWW St. Louis 735014 43499 741449 | 4301967 10300200 1
2012 | 2a77.00] O™ | ¢ 13 13| Mi Lead (W) Source Unknown AQL LWW, WEEC St. Francois 717474 4206550 716589 4204963  THAGIO 1
2006 | 1943.00| Courdisci| P 26 2P M Lead (S) Poe Run Viburmum Division | s LW, SCR, Washington 660868 418147 670845 4184583 7140002 1
2006 1043.00| CourtoisCr| P 2.6 3200 M Zinc (S) E;’ae dR%‘;:] ;’ib“m”m Division | \q1 \%/IEFC’ ';AWW' SCR, Washington 669862 418147 670817 4184506 7140002 1
2012 | 2382.00| Cranecr. P 13p 132 i gﬂ)‘;ﬁ%gﬁgg‘ﬁﬁigmﬁ Source Unknown AQL \%’%'é LW, SCR, Stone 445054| 408823 456895 4081483 11010002 1
2012 2816.00 gi‘ti‘(]e" c 116 116| Mi Oxygen, Dissolved (W) Source Unknow AQL IRR, LWW, SCR Butler 730005  406860D 730730 52073 | 11010007 1
2006 1703.00 SL‘Z‘L‘? o | € 38 38| Mi Chloride (W) Urban RunoffiStorm Sewer | AQL LWW, WBC B St. Louis 718172| 428316 718485 87291 | 10300200 1
2006 1703.00 g;‘zﬁ o | © 38 38| Mi Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B St. Louis 718172| 428316 718495 4287 | 10300200 1
2006 1703.00 g;ee‘fr cr C 3.8 3.8 Mi. Escherichia coli (W) Urban Runoff/8toSewers WBC B AQL, LWW St. Louis 718172 4283167 18455 4287491 1030020 1
2006 1928.00| Crooked Cr P 3p 35 Mi. Cadmium (W) Buick Lead Smelter AQL CLF, LWW, WBC A Crawford 6826 4173989 658201 4175645 7140102 1
2006 1928.00| CrookedCrf P 3p 35 Mi. Cadmium (S) Buick Lead Smelter AQL CLF,LWW, WBCA | Crawford 4173989 658201 4175645 7140102 1
2006 1928.00| CrookedCff P 35 35 Mi. Lead (S) cRuiead Smelter AQL CLF, LWW, WBC A Crawford 662215 4173989 658201 417564 71401Q2 1
2008 3961.00| Crooked Cr us 6.8 6|8 Mi. Cadmium (W) Buick Smelter GEN Iron/Dent 66459 4168505 66219 4173781 7140102 1
2010 3961.00| CrookedCrl  US 6.8 68 Mi. Copper (W) Buick Smelter GEN Iron/Dent 66458 4168517 662107 4173782 | 7140102 1
2006 | 2636.00| CurrentR.| P 124 1240 M Mercarfish Tissue (T) TAg;‘i‘(’:zphe”C Deposition - AQL gg;i,l\?/gngw' Shannon/Ripley 628639 4137638 696884 4041819 1mmdo 1
2006 219.00 gﬁ’de”"e P1 7.0 70| Mi. Oxygen, Dissolved (W) Source Unknown AQL LWW, SCR, WBC B St. Charles 708078 4300264 786 | 4304316 7110009 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
Dardenne " Aquatic Macroinvertebrate
2002 221.00 cr. P 16.5 16.5 Mi. Bioassessments/Unknown Source Unknown AQL LWW, SCR, WBC B St. Charles 6824 4289827 708078 4300264 7110009 2
2006 221.00 gf’de”"e P 165 165 Mi. Sedimentation/Siltation (§)  Soustknown AQL LWW, SCR, WBC B St. Charles 692445 428D 708078| 4300264 7110009 2
n . St. Louis/St. Louis
2006 3826.00 Deer Cr. P 1. 16 Mi. Chloride (W) bah Runoff/Storm Sewers AQL LWW, SCR, WBC A City 732023 4276834 73374 42758Q7 71401p1 1
. - St. Louis/St. Louis
2012 3826.00 Deer Cr. P 1. 16 Mi. Escherichia ) Urban Runoff/Storm Sewers SCR AQL, LWW, WBC A City 732023 4276834 73374 4275807 71401p1 1
. - St. Louis/St. Louis
2012 3826.00 Deer Cr. P 1. 16 Mi. Escherichia ) Urban Runoff/Storm Sewers WBC A AQL, LWW, SCR city 732023 4276834 73374 42758Q7 71401p1 1
Deer Ridge Atmospheric Deposition -
2002 7015.00| Community L3 39.0 39.0 Ac. Mercury in Fish Tissue (T]| Toxicsp P AQL LWW, SCR, WBC B Lewis 599833 444844y 599833 3447 7110002 1
Lake
2006 3109.00 Ditch #36 P 7. 7.8 Mi. Oxygen, DissdI(W) Source Unknown AQL LWw, WBC B Dunklin 77003 4018408 767863 4007224 8020204 1
2006 3810.00 Douger Br. C 3. 3.1 Mi. Lead (S) Aaread mining district AQL LwWw Lawrence 43298B 2699 428971 4092384 11070207 1
2006 3810.00 Douger Br. C 3. 3.1 Mi. Zinc (S) Auartead mining district AQL LwWw Lawrence 43298B 2699 428971 4092384 11070207 1
Dousinbury . . . N
2006 1180.00 cr P 3.9 3.9 Mi. Escherichia coli (W) Rural NPS WBC B AQL, LWW Dallas 506028 4158604 50171p 4160952 10290 1
2008 3189.00 Dry Fk. C 10.9 10.2 Mi. Escherichib @) Rural NPS WBC A AQL, LWwW Jasper 39161y 41834 379518 4128240 1107020 1
2012 1314.00 2?’ Wood | p 3.8 209 Mi. Total Dissolved Solids Acid Mine Drainage AQL LWW, WBC B Barton 36169 P i) 361430 4162031 10290104 1
2006 3569.00 g::trgr cr P 0.5 15 Mi. Oxygen, Dissolved (W) Rolla SE WWTP QA LWW, WBC B Phelps 611946 4199021 612708 4199706 7140102 1
2010 372.00 E‘r('):é(l.(ed R P 19.9 19.9 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B Ray 418043 436762 423049 43499[7010300101 1
E. Fk. A i AQL, DWS, IRR, N
2006 457.00 Grand R. P 28.7 28.7 Mi. Escherichia coli (W) Rural NPS WBC LWW, SCR Worth/Gentry 388817 4483394 384234 4450462 10280101 2
2008 608.00| E:Fk p 16.7 16.7| M. Escherichia coli (W) Municipal Point Source WBCB | AQL, LWW Sullivan 490788 4450893 485177 44886| 10280103 1
Locust Cr. Discharges, Nonpoint Source
2008 610.00 Eot'::lt(st cr C 14.8 15.7 Mi. Oxygen, Dissolved (W) Rural NPS AQL LWW, SCR, WBC A Sullivan 492629 446811p 490930 185D 10280103 1
2008 610.00 Eotl::lljst cr C 15.7 15.7 Mi. Escherichia coli (W) Rural NPS WBC | AQL, LWW, SCR Sullivan 492641 446811, 490788 4398 10280103 1
2006 1282.00 E'I,Fk' Tebo C 10.4 14.5 Mi. Oxygen, Dissolved (W) Windsor SW \WT/ AQL LWW, WBC B Henry 453388 426300 446906 42572 10290108 1
2006 2166.00 Eaton Br. C 1. 1p Mi. Cadmium (W) adwood tailings pond AQL LWW, SCR St. Francois 7499 4193695 712097 4194409 7140104 1
2006 2166.00 Eaton Br. C 1. 1p Mi. Cadmium (S) adwood tailings pond AQL LWW, SCR St. Francois 7499 4193695 712097 4194409 7140104 1
2006 2166.00 Eaton Br. C 1. 1p Mi. Lead (S) LeaoiMailings pond AQL LWW, SCR St. Francois 710945 4193695 712097 419440 7140104 1
2006 2166.00 Eaton Br. C 1. 1.p Mi. Zinc (W) Leadw tailings pond AQL LWW, SCR St. Francois 710945 4193695 712097 419440 7140104 1
2006 2166.00 Eaton Br. C 1. 1p Mi. Zinc (S) Leaddtailings pond AQL LWW, SCR St. Francois 710945 4193695 712097 419440 7140104 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2002 | 2503.00| Feven p 27 27| M Mercury in Fish Tissue (T) 4imospheric Depositon - AQL géFR',IstébLXVW' Oregon 658823| 406744 663687 4040687 11010011 1
2006 | 2597.00 E'(‘j‘:fg p 114 11.4] Wi Mercury in Fish Tissue (T ﬁg:i‘ézphe”c Deposition - AQL S . SCR. Oregon 648216| 407379 658823 4067446 11010011 1
2008 | 2601.00( Feven p 23 223| M Mercury in Fish Tissue (T) Aumospheric Deposition - AQL CLF LWW, SCR, Oregon 626147| 407664 6ag2ls  40737p2 11010011 1
2006 1283.00| ElmBr. c 3.4 30 M Oxygen, Dissdi) Windsor SE WWTP AQL LWW, SCR, WBC B Henry & | 4264046 453814 4261489  102901P8 1
2012 1704.00 (Frfwfee Crlp 15 15| Mi Chloride (W) Urban Runoff/Storm Sesier | AQL LWW, WBC B St. Louis 720613 4290506 718639  9@295 | 10300200 1
2012 1704.00 '(:nee‘fN';ee Crlp 15 15| Mi Escherichia coli (W) Urban RunoffitoSewers WBCB | AQL LWW St. Louis 72061 4290506 18639 | 4290795 1030020 1
2012 | 7237.00| [0 L1 800.0 | 8000| Ac. Mercury in Fish Tissue (T) AmoSPheric Deposition - AQL oS MWW SCR. - Greene 470585 412087 470565 4129878 10290106 1
2012 3595.00 Fenton Cr. P 0.6 o5 Mi Eschericbla(eV) Urban Runoff/Storm Sewers WBC B| AQL, LWW .$buis 723865 4265429 72462p 4265304 7140302 1
2008 2186.00| FishpotCr.| P 35 35 M Eschericol (W) Urban Runoff/Storm Sewers WBCH  AQL LWW t. Souis 715611| 4270777 718256 4269401 7140102 1
2012 2186.00 Fishpot Cr. P 3p 35 Mi Chloride (W) Urban Runoff/Storm Sewers AQL LWW, WBC B St. Louis 715611 4270777 71825 4269401 7140102 1
2006 2168.00 E'f‘ River | ¢ 4.7 00| Mi. Cadmium (W) Old Lead Belt tailings on LWW, WBC B St. Francois 717604 4190862 710860 9GTM6 | 7140104 1
2010 7151.00| ForestLakd L1 5800 58000  Ac. Chlbybg (W)* Rural NPS AQL DWS, LWW, WBC A |  Adair 5291 | 4446689 520121 4446680 1028022 1
2010 7151.00| ForestLakd L1 5800 58000  Ac. Nitrogetal (W)* Rural NPS AQL DWS, LWW, WBC A |  Adair 2121 | 4446690 520121 4446690  102802D2 1
2010 7151.00| ForestLakd L1 5800 5800  Ac. Phasshdotal (W)* Rural NPS AQL DWS, LWW, WBC A |  Adair 520118 | 4446689 52011, 4446649 10280202 1
2006 747.00 Fowler Cr. C 6. 6. Mi. Oxygen, Digsdl (W) Source Unknown AQL LWW, WBC B Boone 567705 4291358 568085 428521! 10300102 1
2012 | 1842.00 Foxcr. P 7. 7p  mi | Aduatic Macrohvertebrate g ce Unknown AQL LWW, WBC B St. Louis 698055 4866 |  702113| 425889  714010p 1
2008 38.00| FoxR. P 42, 42D M Escherichia (4l Rural NPS WBCB | AQL, LWW, SCR Clark 501716 4682 619844| 4469937  711000f 1
2010 7008.00 Eg'feva”ey L3 89.0 89.0| Ac. Phosphorus, Total (W)* Rural NPS QlA LWW, SCR,WBCB | Clark 604600  448368p 604600  BEE | 7110001 1
2014 7008.00 Eg'f eva”ey L3 89.0 89.0| Ac. Chlorophyll-a (W)* Agriculture AQL | LWW,SCR,WBCB | Clark 604601  448367p 604601  4483¢7 7110001 1
2014 7008.00 Egﬁe\’a"ey L3 89.0 89.0| Ac. Nitrogen, Total (W)* Agriculture Q@ LWW, SCR, WBC B Clark 604509 448367 604599  4&M@B| 7110001 1
2010 7382.00 Egﬁ:o“’ L3 22.0 220 Ac. Mercury in Fish Tissue (T| TA;”;i‘(’:zphe”C Deposition - AQL LWW, SCR, WBC B Franklin 644959 424957 644950 4249576 | 7140103 1
2002 7280.00| Frisco Lake| L3 5. 5D Ac. Mercurfish Tissue (T) ?g:i‘ézpheric Deposition - AQL LWW, WBC B Phelps 608340 420151 608340 4201513 7140102 1
2012 1004.00| GanscCr. c 55 555 M. Escherichia(¥d) Rural NPS WBCA | AQL, LWW Boone 56285 4305362 558288 | 4303469  1030010p 1
2002 1455.00 gf"swnade P 264.0 2640 Mi. Mercury in Fish Tissue (T)) ?g:i‘ézpheric Deposition - AQL gg;[\)/\/vé?: /';WW' Wright/Gasconade 54360 4120647 626331 4281831 1
2002 2184.00 g{;’;‘: o | © 4.0 40| Mi Mercury in Fish Tissue (T TA;”;i‘(’:zphe”C Deposition - AQL LWW, WBC B St. Louis 720447| 427224 721086 4200 | 7140102 1
2006 2184.00 glr:i;i cr C 4.0 4.0 Mi. Chloride (W) Urban Runoff/Storm Sewer | AQL LWW, WBC B St. Louis 720447 4272244 721056 7@200 7140102 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
Grand Municipal, Urbanized High
2008 2184.00 Glaize Cr. C 4.0 4.0 Mi. Escherichia coli (W) Density Area, Urban WBC B AQL, LWW St. Louis 720447 427224 721056 4200 7140102 1
! Runoff/Storm Sewers
. A AQL, DWS, IRR, . .
2006 593.00| GrandR. P 56.p 56 Mi. Escherichiia(¢6) Rural NPS WBC A LWW. SCR Livingston/Chariton 454151 439907 490791 4359355 0280103 1
. L AQL, DWS, IRR, L .
2012 593.00| GrandR. P 56.p 56 Mi. Escherichia(¢6) Rural NPS SCR LWW. WBC A Livingston/Chariton 454151 439907 490791 4359355 0280103 1
Municipal, Urbanized High St. Louis/St. Louis
2006 1712.00 Gravois Cr. P 2B 2 Mi. Eschericiola(W) Density Area, Urban WBC B AQL, LWW Ciiy l 735408 4269269 73778 4270129 71401p1 2
Runoff/Storm Sewers
. . . St. Louis/St. Louis ’ 4
2008 1712.00| Gravois Cr. P 2.8 2 Mi. Chloride (W) Urban Runoff/Storm Sewers AQL LWW, WBC B City 735408 4269269 73778 4270129 71401p1 2
2006 1713.00| Gravois Cr. C 6. 6, Mi. Chloride (W) Urban Runoff/Storm Sewers AQL LWW, WBC B St. Louis 731101 4269870 73540 4269269 7140101 1
Municipal, Urbanized High
2006 1713.00 Gravois Cr. C 6. 6. Mi. Eschericuia (W) Density Area, Urban WBC B AQL, LWW St. Louis 731101 426987 735408 4269 7140101 1
Runoff/Storm Sewers
Runoff from
Grindstone " o . Forest/Grassland/Parkland,
2006 1009.00 cr. C 25 25 Mi. Escherichia coli (W) Rural, Residential Areas. WBC A AQL, LWW Boone 561330 4309115 5587609 4308985 10300102 1
Urban Runoff/Storm Sewers
Harrison Atmospheric Deposition -
2014 7386.00| County L1 280.0 280.0| Ac. Mercury in Fish Tissue (T]) Toxicsp P AQL DWS, LWW, WBC B Harrison 407760 4472468 407760 4472463 10280101 1
Lake
2008 7152.00 Haze! L1 453.0 453.0| Ac. Mercury in Fish Tissue (1)) Atmospheric Deposition - AQL DWS, LWW, WBCB | Adair 531552 446109 531552 4088 | 10280201 1
Creek Lake Toxics
2010 7152.00 gfg:l'( Lake | L1 453.0 4530 Ac. Chlorophyll-a (W)* Rural NPS AQL | DWS,LWW,WBCB | Adair 531556 446109 531556 44680 10280201 1
2008 848.00 Heaths Cr. P 210 21 Mi. Oxygen, @esi (W) Source Unknown AQL CLF, LWW, WBC B Pet@®oper 481311 430630! 498333 43080B4 10300103 1
2014 596.00 Hickory Br. C 6.8 6 Mi. Oxygen, Dissadl (W) Rural NPS AQL LWW, WBC B Chariton 49274p 382070 484609 438138 10280103 1
Runoff from
2006 3226.00 Hickory Cr. P 4. 4. Mi. Escheriatoéi (W) Forest/Grassland/Parkland, WBC A AQL, LWW Newton 381782 4079307 37785p 4083987 11070207 1
Rural, Residential Areas
Runoff from
2012 1008.00 Hinkson Cr C 18. 18 Mi. Escheddtuli (W) Forest/Grassland/Parkland, WBC A AQL, LWW, SCR Boone 567735 4324925 557334 feis:is2] 10300102 1
Rural, Residential Areas
Runoff from
) ) - Forest/Grassland/Parkland,
2012 1011.00 Hominy Br. C 1. 1. Mi. Escherichoéi ¢W) Rural, Residential Areas, WBC B AQL, LWW, SCR Boone 561244 4310832 560154 ogb 10300102 1
Urban Runoff/Storm Sewers
2010 3169.00 Honey Cr. P 16.5 16 Mi. Eschericbia(W) Rural NPS runoff WBC B AQL, LWW Lawrence 44810 4098909 423404 4104004 11070207 1
2010 3170.00 Honey Cr. C 2. 2, Mi. Escherichia ) Rural NPS runoff WBC B AQL, LWW Lawrence 4830 4095816 441814 409890Pp 110702p7 1
2008 1348.00 Horse Cr. P 27 27 Mi. Oxygen, @igsl (W) Source Unknown AQL IRR, LWW, WBC B Vern@edar 405029 416675 422134 41801B3 10290106 1
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2010 | 134800| HorsecCr. | P 27l 277 M. | pduatc Macronuentebralel source Unknown AQL IRR, LWW, WBCB | Vernon/Cedar 889 | 4166750| 422134 4180188 10200106 1
2014 3413.00 gﬁrsesme c 5.8 58| Mi Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Lafayette/Jackson 40406] 4315232 sEB | 4321954 10300101 1
2002 7388.00 [';’lt’gh Park | |3 10.0 100 Ac. Mercury in Fish Tissue (T| TAL”;i‘;the”C Deposition - AQL LWW, WBC B Cole 571106| 4266084 571196 4266084 0300102 1
2012 7029.00 [':E:ewe” L3 228.0 228.0| Ac. Mercury in Fish Tissue (T)) TA;”;i‘(’:zphe”C Deposition - AQL LWW, SCR, WBC B Shelby 597507 4395785 597507 O5@B5 | 7110004 1
2002 420.00 Indian Cr. C 3.4 3.4 Mi. Escherichif @) Urban Runoff/Storm Sewers WBC A AQL, IND, LW Jackson 360621 431118p 364588 4312669 10300101 1
2010 420.00| Indian Cr. c 3.4 34 Mi Chloride (W) ?;’fgﬁﬁ;ﬁg: Runoff, Non- AQL IND, LWW, WBC A Jackson 360621 431118 364588 312669 | 10300101 1
2010 1946.00| Indian Cr. P 1 16 Mi Zinc (S) E;’ae dR;i’:l ;’ib“m”m Division | \qL LWW, WBC B Washington 668798 417889 660872 w3 | 7140102 1
2012 1946.00| Indian Cr. P 1 16 Mi Lead (S) E;’ae dR;i’:l ;’ib“m”m Division |\ LWW, WBC B Washington 668798 417889 660872 w3 | 7140102 1
2006 | 3256.00| IndianCr. | P 9 308 Mi Eschericiai (W) Rural NPS WBC A fm%&'RR Newton/McDonald 390072] 407282 381992 4065143 12080 1
Indian
2008 7389.00 gﬁﬁ;u nity | 13 185.0 185.0| Ac. Mercury in Fish Tissue (T)) ﬁg:i‘ézpheric Deposition - AQL LWW, SCR, WBC B Livingston 440538 441653]L 44853 4416531 | 10280101 1
Lake
2012 3223.00| JacobsBr.| P 16 6 M Zinc (W) Swate Mining District AQL LWW, WBC B Newton 365485 4095641 365862|  409735§ 11070207 1
2014 3223.00| JacobsBr.| P 16 6 M Cadmium (W) ill Tailings AQL LWW, WBC B Newton 365485 409564 63862 | 4097358 1107020 1
2014 3223.00| JacobsBr.| P 16 6 M Cadmium (S) ill Tilings AQL LWW, WBC B Newton 365485 409564 63862 | 4097358 1107020 1
2014 3223.00| JacobsBr.| P 16 6 M Lead (S) Willings AQL LWW, WBC B Newton 365485  409564[L 3688| 4097358| 11070207 1
2014 3223.00| JacobsBr.| P 1l6 6 Mi Zinc (S) Willings AQL LWW, WBC B Newton 365485  409564[L 3638| 4097358| 11070207 1
2012 3207.00| JenkinscCr| P 28 28 M. Escherichla(W) Rural NPS WBCA | AQL, LWW Jasper 389308 8162 386194| 4105401 11070207 1
2014 3208.00| Jenkinscr| C 4B 48 Mi. Escherichla(W) Agriculture WBCA | AQL, LWW Newton/Jasper 93119 | 4101129 389303 4103152 110702p7 1
2012 3205.00| Jones Cr. P 75 7|5 Mi. Escherichig\8f Rural NPS WBC A AQL, CLF, LWW Newton/Jasper 388104 4099353 38368? 4107350 11070207 1
2012 3592.00|  Keifer Cr. P 1.3 1P Mi Chloride (W) Urban Runoff/Storm Sewers AQL LWW, WBC A St. Louis 713475 | 4270033 714848 1260588 71401p2 1
Runoff from
2012 3592.00 Keifer Cr. P 1.2 1.2 Mi. Escherictué ¢V) Forest/Grassland/Parkland, WBC A AQL, LWW St. Louis 713475 427003 714845 4388 7140102 1
Rural, Residential Areas
2008 1529.00 é fea"er c 35 35| Mi. Sedimentation/Siltation (S) ~ Smith 8amd Gravel AQL LWW, WBC A Phelps 60252y 4199503 0008 | 4195828 1029020 1
2014 1529.00 t fea"e’ c 35 35| Mi Escherichia coli (W) ’l‘j";';irf;?ggspmm Source WBCA | AQL, LWW Phelps 602527| 419950 600308 419582810290203 1
2012 422.00 L. Blue R. P 35. 351 Mi. Eschericiu (W) Urban Runoff/Storm Sewers WBC B AQL, LW\SCR Jackson 372717 4309259 3949(1.6 4340608 10300101 1
2012 1003.00 téﬁq?rr\]QGCr. P 9.0 9.0 Mi. Escherichia coli (W) Source Unknown BWB AQL, LWW Boone 558288 430346 553242 42966B5 030D102 1
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2006 | 1863.00| L.DryFk. | P 1. 52 Mi Oxygen, Diged (W) Rolla SE WWTP AQL LWW, SCR, WBCB |  Phelps 13267 | 4199796 614367 4200448  71401p2 1
2006 | 1864.00| L.DryFk. | C 0.6 47 M Oxygen, Dissd (W) Rolla SE WWTP AQL LWW, WBC B Phelps 612755 4198995 613258| 419980 7140142 1
2008 | 1864.00| L.DryFk. | C 4.7 47 Mi Oxygen, Dised (W) Rolla SE WWTP AQL LWW, WBC B Phelps 613005 4192818 612727| 419898 7140142 1
2006 1325.00 \5\}3{5 cr. P 20.5 20.5 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B Vernon 376904 417468 376740 4184 10290104 1
2010 1326.00 \|7\.IOD0%/ cr C 15.6 15.6 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B Barton/Vernon 379798 416280B 3769 4174682 10290104 1
2010 | 3279.00 L.LostCr.| P 5, 58 Mi Escheriatuti (W) Rural NPS WBCB | AQL, LWW Newton 36255 am3 355717| 4078284 11070206 1
2006 623.00 E‘J"edicme P 39.8 30.8| Mi. Escherichia coli (W) Rural NPS WBC | AQL, LWW Mercer/Grundy 464025 4492224 467948 &9 | 10280103 1
2006 623.00 é Medicine | 19.8 39.8| wmi | Aquatic Macroinvertebrate| o o (jnnown AQL LWW, WBC B Mercer 463960 4492280 465770 | 4469240 1028010 1
r. Bioassessments/Unknown

2006 | 1189.00| N | p 202 438| M Oxygen, Dissolved (W) Source Unknow AQL LW, SCR, Dallas/Hickory 499870| 4188121 491001 4206888 10200 1
2004 | 3652.00| L OsageR| C 23l 236 Mi. Escheaichli (W) Rural NPS WBCB| AQL LWW Vernon 35827) 206140 378073| 4204905 10290103 2
2014 | 285400 L3V | P 242 324 ML Lead (S) Catherine Lead Mine, pos. | s gé’;[\),v"‘éi LW, Madison 735771 416559 726082  41577p6 8020202 1
2012 | 2220.00| Whitewater | P 242 242| wmi. | Aguatic Macroinvertebrate| g o nknown AQL LWW, WBC A Bollinger/Cape 750234 | 4159953 78213 4144237 7140107 1

. cr. . . . Bioassessments/Unknown ! Girardeau y
2002 | 7469.00| LakeButeo| L3 7. 70 Ac Mercury ishTissue (T) | Amospheric Deposition - AQL LWW, WBC A Johnson 449405 428908f 449405 428908 10300104 4
2002 7436.00 b\?ggd‘;f the | |5 3.0 30| Ac Mercury in Fish Tissue (T| TAL”;i‘;zphe”C Deposition - AQL LWW, WBC B Boone 565550| 431383 565550  43138B010300102 1
2008 | 762000| L2KeOTe |y 7.0 70| Ac. Mercury in Fish Tissue (] imospheric Depositon - GEN Jackson 368319 4317421 368315 4317421 1030410 1
2010 | 7054.00 '[:{‘:SSt L3 444.0 4440| Ac. Mercury in Fish Tissue (T) ﬁg:i‘ézphe”c Deposition - AQL LWW, WBC A St. Charles 694064 4207118 694062 973 | 7110009 1
2014 7055.00 'E:{j‘i“’sste‘ L3 71.0 710| Ac. Mercury in Fish Tissue (T| ﬁg:i‘ézpheric Deposition - AQL LWW, WBC A St. Charles 691844 4296928 691846 96E23 | 7110009 1
2010 7212.00 b\f;‘i':]f]ebago L3 272.0 272.0| Ac. Mercury in Fish Tissue (T)) TA;”;i‘(’:zphe”C Deposition - AQL LWW, SCR, WBC A Cass 382244 4297460 3822418 4BO7| 10290108 1
2006 847.00| LamineR.| P 64. 6400 Mi. EschericolagV) Rural NPS WBCA | A% IRR, LW, Morgan/Cooper 504073 427998 513022 4314416 108010 1
2006 | 3105.00 II:/la;iirelljli?czh P 115 115 M. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B Stoddard 77431 407575 773680  8mB | 8020204 1
2008 3105.00 k/la;ier:?ll)ifh P 115 115 Mi. Temperature, water (W) Channelirati AQL LWW, WBC B Stoddard 774314 4075750 773689  58mMi6 8020204 1
2012 3137.00 Biiﬁwe c 6.0 60| Mi Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Mississippi 824366 407690 824243 68035 | 8020201 1
2002 | 702000| LOMSONN | iy 35.0 350| Ac. Atrazine (W) Agriculture Dws | oo W SCR, Lewis 600676 | 4439291 60067 4439291 7110002 3
2012 | 3575.00| Linecr. c 74 70 Mi Escherichid 6al) Urban Runoff/Storm Sewers | WBCHB  AQL, LWW Riat 358075 | 4343373 36013 4335563 1024011 1
2006 606.00| LocustCr. | P 37y ol Mi. Eschericoia(W) Rural NPS SCR CstLé ';WS’ LWW, Putnam/Sullivan 488067  449244h 485037 4450771  10BQ 1
2006 606.00| LocustCr.| P 3y oilr M. Eschericola(W) Rural NPS WBC B ’gg; DWS, LwWw, Putnam/Sullivan 488061  449244F 485032 4450780  10B(Q 1
2012 | 2763.00| Logancr. | P 6.1 3dlo M. Lead (S) Swater Lead Mine/Mil AQL LWW, SCR, WBCA | Reynolds 666207 | 4135268 66616 4127440 11010007 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2006 696.00 ;‘r’;‘r?ch o | © 18 148 Mi. Oxygen, Dissolved (W) Atlanta WWTP on LWW, SCR, WBCB | Macon 543329 4416546 543605  4&F4| 10280203 1
2002 7097.00 tg{(‘g"‘ew L2 953.0 953.0| Ac. Mercury in Fish Tissue (T)) TA:)’;‘i‘;the”c Deposition - AQL LWW, SCR,WBCA | Jackson 37271 4309262 372710 309262 | 10300101 1
2006 | 3278.00| LostcCr. P 8. 85 M Escherichi (&) Rural NPS WBC A ég; CLF, LWW, Newton 365739| 4083856 355717 4078288 11070206 1
2010 12300| M-FR-SAt | ¢ 114 254 Mi Oxygen, Dissolved (W) | macon WWTP, Nonpoint AQL LWW, WBC B Macon 550035 440020 554278 439002 7110006 1
2006 | 2814.00| MainDitch| C 13. 130 M Temperaturater (W) Channelization AQL IRR, LWW, WBC B Betl 732529 | 4068029 728374 4048617 11010007 1
2006 | 2814.00| MainDitch| C 13. 130 M pH (W) PapBluff WWTP AQL IRR, LWW, WBC B Butler 7325201 48629 728374| 4048617 11010007 1
. . A St. Louis/St. Louis |
2012 1709.00 Maline Cr. C 0. 0. Mi. Escherictué ¢V) Urban Runoff/Storm Sewers WBC B| AQL, LWWCR City 741069 4291198 74151 4290475 71401p1 1
2012 3839.00 Maline Cr. C 0.9 0.5 Mi. Chloride (W) Urban Runoff/Storm Sewers AQL LWW, SCR St. LouiyCi 741513 4290475 74376 4287000 7140101 1
2010 3140.00 g"liﬂ':h c 18.2 182 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B m:jr'isj'pp" New 820609 | 4090553 81687 4062805 8020201 1
Mark I . | Atmospheric Deposition - DWS, LWW, SCR, 1
2002 | 703300 TAE | L2 18132.0 | 18132.0 Ac. Mercury in Fish Tissue () Toroq AQL WBC A Ralls 616550 | 4375858 61655 4375856 7110407 1
2014 | 3506.00| MatteseCr| P 1 11 i Chloride (W) Urban Runoff/Storm Sewers AQL LWW, SCR, WBCB|  Siuis 733139 | 4260643 73230 4250650 7140102 1
2014 3596.00 Mattese Cr | P i 1{1 Mi. Escherichla(W) Urban Runoff/Storm Sewers WBC B AQL, LWASCR St. Louis 733139 4260648 732308 4259650 7140002 1
2006 619.00 "C"red'c'”e P 438 438| Mi. Escherichia coli (W) Rural NPS WBC | AQL, LWW Putnam/Grundy 471740 4492250 467988  44mD| 10280103 1
2008 | 2183.00| MeramecRl P 22l8 228 Mi. Lead (S) d l@kd belt tailings AQL gg\’sw& ;WW' St. Louis 718256| 4269401 732150 425214 7140102 1
2008 | 2185.00| MeramecR, P 15l7 157 Mi Lead (S) d l@kd Belt tailings AQL | CLF.DWS,IND, Jefferson/St. Louis 707821 4260833 718256 4269401 140702 1
: ' LWW, SCR, WBC A : &
1994 | 1299.00| MiamiCr. | P 19. 195 M. Oxygen, Blssd (W) Source Unknown AQL LWW, WBC B Bates 3783¢ 4240637 383003 4222758 10290102 1
2006 a6g00| (ade Bl | p 275 275 M. Escherichia coli (W) Rural NPS wac | 9L IRR, LWW, Worth/Gentry 385572| 448857 381808 4452419 10280001 1
2010 | 326200| Middle c 35 35| wmi | AguaticMacroinvertebrate] o oo ynynown AQL LWW, SCR,WBCA |  Newton 4000d2 74869 | 395454 4074061 11070248 1
. Indian Cr. ) ! N Bioassessments/Unknown u W ! ! N
2008 | 3263.00 mlﬂilfm P 22 22| Mi Escherichia coli (W) Rural NPS WBC B AQL, LWW Newton 305454 4074061 39265p 4075387  1POED 1
2010 | 3263.00| Middle P 22 22| wmi. | AguaticMacroinvertebrate| .\ oo ynknown AQL LWW, WBC B Newton 305458 4074061 302652 | 4075387| 1107020 1
. Indian Cr. . : . Bioassessments/Unknown !
cicaimm Municipal Point Source .
2014 | 1707.03| Mississippi | o 446 446 M. Escherichia coli (W) Discharges, wecp | AQL DWS, IND, St. Louis/Ste. 732150 | 4252184 76013 4207147 71401p1 1
. . LWW, SCR Genevieve
Nonpoint Source
Municipal Point Source AQL, DWS, IND
2010 226.00| MissouriR.| P 184.5 1845 Mi Eschegichli (W) Discharges, weCB | oo oS IO Atchison/Jackson 265809 4496416 361009 4330707  (mEEM 1
Nonpoint Source ' !
Municipal Point Source AQL, DWS, IND
2012 356.00 Missouri R. P 129. 1290 Mi Eschegicioli (W) Discharges, SCR RR YLWWYWB(': B Jackson/Chariton 36101 43307Q7 5034B7 4351401 01080 1
Nonpoint Source ' !
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
Municipal Point Source AQL, DWS, IND
2012 356.00| MissouriR.| P 129. 129 Mi. Eschdaicioli (W) Discharges, WBC B ' ' NP Jackson/Chariton 36101 43307q7 503487 4351401  OLOAD 1
! IRR, LWW, SCR
Nonpoint Source
Municipal Point Source AQL, DWS, IND
2008 1604.00| MissouriR.| P 33. 104 Mi. Eschdaicioli (W) Discharges, WBC B ' » IND, St. Charles/St. Louis | 71444 4289612 750286  4299]580300200 1
! IRR, LWW, SCR
Nonpoint Source
Monroe R . Atmospheric Deposition - DWS, LWW, SCR,
2014 703100 gt | L1 94.0 940| Ac. Mercury in Fish Tissue (T) 770 AQL WBC A Ralls 614623 | 438492 614628 4384928 7110007 1
2010 7402.00| Mozingo L1 898.0 898.0| Ac. Mercury in Fish Tissue (1)) Atmospheric Deposition - AQL DWS, LWW, SCR, Nodaway 348760| 4467994 348769  44679p4 10240013 1
Lake Toxics WBC B
2008 853.00| MuddyCr.| P 62. 62p mi | Aguatic Macroinvertebrate o oo yninown AQL LWW, WBC B Pettis 45814D 4281764 495127 |  4299752| 1030010 1
Bioassessments/Unknown
2006 674.00| MusselFk.| C 29. 29 Mi. Eschericiol (W) Rural NPS WBCB | AQL, DWS, LWW Sullivan/Men 500539 | 4450637 513870 4410410 10280402 1
2008 3186.00 g‘pﬁﬁg R P 17.4 17.4| M. Escherichia coli (W) Rural NPS WBC | AQL, LWW, SCR Jasper 379511 4128240 363884 412575 11070207 1
2006 3188.00 g‘pﬁﬁg R c 11 55.9| Mi. Ammonia, Total (W) Lamar WWTP AQL LW, SCR, WBC B Barton 386254 4148800 3867p1  4148]231070207 1
2006 3188.00 g‘pﬁﬁg R c 55.9 559 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, SCR, WBC B Dade/Jasper 408705 4131497 9538 | 4128240 1107020 1
2008 3188.00 gpﬁﬁg R c 55.9 559 Mi. Escherichia coli (W) Rural NPS WBC | AQL, LWW, SCR Dade/Jasper 408705 41314p7 379818 128240 | 11070207 1
2008 3260.00 g'r'”d'a" P 52 52| Mi Escherichia coli (W) Rural NPS WBC B AQL, LWW Newton 395488|  407754( 390081 4072821  1P0BO 1
2012 3260.00| N-Indian P 5.2 52| Mi Aquatic Macroinvertebrate| g\, o (jnknown AQL LWW, WBC B Newton 395488 4077540 390081 | 4072821 1107020 1
Cr. Bioassessments/Unknown
: ) — AQL, CLF, LWW,
2006 1170.00| NianguaR.| P 56 56 Mi Escherichia(W) Rural NPS weca | o2n Webster/Dallas 507117 4144345 51225 4176338  10ZBQl 1
2014 227.00 g"gh”abm“ p 10.2 102| Mi. Escherichia coli (W) Rural NPS wec | AX DV, IRR. Atchison 276742| 4495889 271481 4484915 10240004 1
2006 550.00{ NocCr. P 28.1 287 M. Escherichia (0l Rural NPS WBCB | AQL LWW Grundy/Livingston 4830 | 4446877 451131 4415225  102801p2 1
2010 550.00{ NocCr. P 28.1 287 M. Oxygen, Dissolga) Source Unknown AQL LWW, WBC B Grundy/Livingst 461790 | 4446877 45113] 4415226 10280102 1
2002 7316.00 ’C‘;’ge“ L3 26.0 260 Ac. Mercury in Fish Tissue (T| ﬁg:i‘ézphe”c Deposition - AQL LWW, WBC A Douglas 579880 408504 579889 408504 11010006 1
2014 7316.00 [‘:ﬂe“ L3 26.0 26.0| Ac. Chlorophyll-a (W)* Nonpoint Source AQL LWW, WBC A Douglas 570888| 408504 579868 40850 11010006 1
2014 7316.00 [l:gen L3 26.0 26.0| Ac. Phosphorus, Total (W)* Nonpoint8me AQL LWW, WBC A Douglas 579889 4085046 579889 083046 11010006 1
2010 279.00 g"daway p 59.3 50.3| Mi. Escherichia coli (W) Rural NPS WBC ’gg; IRR, LWW, Nodaway/Andrew 328881 449366 331916 4418596  1amO0 1
North
2010 7109.00 Eﬁ;’ha”y L3 78.0 780| Ac. Mercury in Fish Tissue (T] TA;”;i‘(’:the”c Deposition - AQL LWW, SCR,WBCA | Harrison 412395  446301p 412395 4463016 | 10280101 1
Reservoir
2006 170.00 gg[\t}r‘:"; c 8.0 80| M Fecal Coliform (W) Rural NPS WBCH  AQLWW Pike 651684 | 4345260 656761 4337088 7110008 3
2010 1293.00 | Osage R. P 39.3 39.3 | Mi. Oxygen, Dissolved (W) Source Unknown bl bl Vernon/St.Clair 453701 4183192 444285 4187603 | 10290105 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2006 1373.00| Pantercr| C 9 9 Mi Oxygen, @igsl (W) Source Unknown AQL LWW, WBC B Polk/St.a1 453742 | 4183206 44427 4187593 10290106 1
Livestock,Grazing or Feeding
2006 2373.00 Pearson Cr| P 8 8 Mi Escherimblig\W) Operations, Urban WBC A AQL, LWW Greene 486612 4121328 482571 411304511010002 1
Runoff/Storm Sewers
pPerry I Atmospheric Deposition -
2008 7628.00| Phillips uL 32,0 320 Ac. Mercury in Fish Tissue (T} oo GEN Boone 561236|  430558] 561236 4305581 1030002 1
Lake
2012 215.00 Peruque Cr P1 9 9 Mi. Oxygen,dbissl (W) Source Unknown AQL LWW, SCR, WBC B St.&es 700317 4301747 705352 43080p5 7110009 1
2012 216.00 Peruque Cr P 0 10 Mi. Cause Unknow Lake St. Louis Dam AQL LWW, SCR, WBC B St. Charle 693918 4297117 69413 4297484 7110009 1
2002 217.00| PeruqueCr| P 4 4 wmi. | Fishes Nonpoint Source AQL LWW, SCR, WBC B St. Charles BB | 4296816 690798 429543 7110009 3
Bioassessments/Unknown
. | Fishes .
2002 218.00| PeruqueCr| C 10 10 Mi | o sments/Unknown| Nonpoint Source AQL LWW, SCR, WBC B Warren/St. Gbar 674302 4297979 686320 4296816 7110409 3
2006 1755.00|  Pickle Cr. P 7. 78 Mi. pH (W) ﬁg{;‘i’;”he”c Deposition - AQL LWW, WBC B Ste. Genevieve 73845 4187974 746104 4191429 | 7140105 1
2010 2815.00 Pike Cr. C 6. 6.p Mi. Oxygen, Disedl\W) Source Unknown AQL IRR, LWW Butler 727556 74054 732529 406802 11010047 1
) . AQL, DWS, IRR, i
2010 312.00| Platte R. P 142, 142 Mi. Escherichia(W) Rural NPS WBCB | \\w. seR Worth/Platte 370620 449256 341432 4347540  10240p12 1
2012 1327.00 Elfr?zarm C 7.6 7.6 Mi. Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Vernon 381362 416952 376904 4174682 10290104 1
2006 3120.00 g%ﬁgiat P 126 126 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, WBC B Dunklin 763796| 4013691 755748 3888 | 8020204 1
2014 3120.00 Z%'Sgiat P 126 126 Mi. Temperature, water (W) Source Umkmo AQL LWW, WBC B Dunklin 763796| 4013691 755748 8983 | 8020204 1
2014 1440.00 ?gr':‘ems de | p 69.1 69.1| Mi. Escherichia coli (W) Rural NPS WEBC | AQL, LWW, SCR Webster/Polk 506083 4131874 4653D7 4180755 | 10290107 1
2006 2038.00 Efd Oak c 10.1 100| Mi. Oxygen, Dissolved (W) Owensville W@/ AQL LWW, WBC B Gasconade 631428 4239850 642015 246717 | 7140103 2
2006 1710.00 g;z’sdes P 2.6 26| Mi Chloride (W) Urban Runoff/Storm Sewier | AQL LWW, SCR St. Louis City 736562 4271521 738968 4268398 | 7140101 1
River des Municipal, Urbanized High
2010 1710.00| Foe P 2.6 26| Mi Oxygen, Dissolved (W) | Density Area, Urban AQL LWW, SCR St. Louis City 736562 427152] 738968 268398 | 7140101 1
Runoff/Storm Sewers
2012 1710.00 Eg‘;’sdes P 2.6 26| Mi Escherichia coli (W) Urban RunoffiStoSewers SCR AQL, LWW St. Louis City 73656p 42715 738968 | 4268398 714010} 1
2006 3972.00 E"e"ri;des us 6.5 65| Mi Chloride (W) Urban Runoff/Storm Sewe | GEN St. Louis 731224 428384p 734092 4282681 40701 15
S.
2006 655.00| Blackbird C 13.0 13.0 Mi. Ammonia, Total (W) Source Unknown QA LWW, WBC B Putnam 503682 4475368 518712 446974510280201 2
Cr.
2010 71.00| S.FabiusR| P 80 80 Mi. Escherichia(W) Nonpoint Source WBCB| AQL, IRR, LWW Kndwérion 572794 | 4444457 62775 4417637 7110003 1
1994 14200| 3 FSA | ¢ 20.1 01| M Oxygen, Dissolved (W) | {jexXIc0 WWTP, Source AQL LWW, SCR, WBCB | Callaway/Audrain 60036 4322884 596694 | 4341638 711000 1
2006 1249.00| S.GrandR| P 66 668  Mi. Eschezichli (W) Rural NPS WBCB| AQL, LWW, SCR Cass/Henry 366728 | 4281000 42997 4242884 10290108 1
2008 3259.00 3} Indian P 8.7 87| Mi Escherichia coli (W) Rural NPS WBC BB AQL, CDF, LWW McDonald/Newton 399209  406753B 390081 4072821 | 11070208 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
S. Indian . Aquatic Macroinvertebrate 4
2012 | 3259.00| & P 8.7 87| Mi | N omeneae| Source Unknown AQL CDF,LWW,WBCB | McDonald/Newton | 399208 | 4067538 39008 4072841 11070208 1
2010 594.00 Salt Cr. C 14. 14 Mi. Oxygen, Diged|(W) Source Unknown AQL LWW, WBC B Chariton 4916 4377934 485852 436513p 10280103 1
2014 893.00| SaltFk. P 13. 2607 Mi. Oxygen, Digsdl(W) Source Unknown AQL LWW, SCR,WBCB |  Saline 72648 | 4336520 486218 4328728 1030014 1
2012 2113.00| SaltPine c 12 12| Mi Aquatic Macroinvertebrate| g, jio tijings pond AQL LWW, WBC B Washington 6%D | 4214467 697844  421605p 7140104 1
Cr. Bioassessments/Unknown
. . Mark Twain Lake re- DWS, IRR, LWW, . b
2008 91.00| SaltR. P 20. 29D Mi. Oxygen, Dissblu) requlation dam AQL SCR WBE A Ralls/Pike 622770 438047 654484  43762p5 7110007 1
. - . Atmospheric Deposition - DWS, IRR, LWW, N
2012 103.00| saltR. P1 9.3 93| M Mercury in Fish Tissue (T) 40 AQL SCR WBE A Ralls 616554| 4375853 62277 4380500 7110007 1
2014 103.00| saltR. P1 9.3 93| M Oxygen, Dissolved (W) Cannon Dam LAQ gg’sw& LW, Ralls 616554 | 4375853 62277 4380500 7110007 1
2014 | 2119.00 Sr'bbo'eth P 1.0 10| Mi Lead (S) Mill Tailings AQL LWW, WBC B Washington 705148 421076 706311 4210501 7140104 1
2014 | 211000| SN | p 1.0 10| M Zinc (S) Mill Tailings AQL LWW, WBC B Washington 705148| 421076 706311 4210501 7140004 1
2008 | 3222.00| ShoalCr P 41 a1t M Escherichla(W) Rural NPS wac A | AQL CLF, DWS, Newton 401984| 4083458 356008 4099783 11070207 1
: ' 1 : IND, IRR, LWW, SCR §
2014 3754.00| Slater Br. C 3. 3 Mi. Eschericloik @V) Nonpoint Source WBC B AQL, LWW Jasper 37893 4129976 369417 4127684 11070207 1
2006 399.00 gpl-a-bar P 36.6 36.6 Mi. Oxygen, Dissolved (W) Source Unknow AQL LWW, SCR, WBC B Jackson/Lafayette 398849 416 416463 4333103 10300101 1,6
2012 224.00| Spencercr] C 1 15 mi. Chloride (W) St. Peters WWTP, Urban AQL LWW, SCR St. Charles 70820 4298105 709482 4200 7110009 1
Runoff/Storm Sewers
2006 | 3160.00| Spring R. P 61. 617 Mi. Escherichla(w) Rural NPS wecA | AQu CLEIND IRR, 1| awrencervasper 42040 4108691 356380 4117594 2007 1
2010 | 3164.00| Spring R. P 8. 88 M. Escherichlavd) Rural NPS weca | AOu COF INDIRR 1 awrence 425936 410089 420405 4108691  11070p07 1
2010 | 3165.00| SpringR. P 11, 11jo M Escherichla(W) Rural NPS WBCA | AQL, LWW, SCR Lawrence OmB | 4088423 42503§ 4100897 1107027 1
2012 | 2835.00| SFANCS | p 8.4 93.1| Mi. Temperature, water (W) Source Unkmow CLF AL R LW, St. Francois 725310  418129p 728440 4173q21 8020202 1
2006 3138.00 Sﬁ thOh”S P 15.3 15.3] M. Mercury in Fish Tissue (T| ﬁg:i‘é:phe”c Deposition - AQL LWW, SCR, WBC B New Madrid 807943 4079168 8188 4057500 | 8020201 1
2006 | 3138.00| Stdohns | p 15.3 153 M. Escherichia coli (W) Rural NPS, Urban WBCB | AQL, LWW, SCR New Madrid 807943 4079168 8188f 4057590 | 8020201 1
Ditch Runoff/Storm Sewers
2006 3135.00 Sfy‘fu”“" c 6.4 6.4 | Mi. Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Mississippi 833337| 409444 831489 86039 | 8020201 1
2006 959.00 Straight Fk. C 6. 6. Mi. Oxygen, biged (W) Versailles WWTP AQL LWW, WBC B Morgan 5048 4255154 514134 426298[7 103001p2 1
2006 | 2751.00| Strothercr| P 6 60 M zinc (S) icBWead Mine/Mill AQL CLF, LWW,WBCB | Iron/Reynol 672401 | 4162649 68020p 4163603 11010407 1
2008 | 2751.00| Strothercr| P 6 60 M Nickel (S) Buick Lead Mine/Mil AQL CLF,LWW,WBCB | Iron/Reynids 672401 | 4162649 68020p 4163603 11010407 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2008 2751.00| Strothercr| P 6, 60 Mi Lead (S) icBuead Mine/Mill AQL CLF, LWW, WBC B Iron/Reynolsl 672401 | 4162649 68029p 4163603 11010407 1
2010 2751.00| Strothercr| P 6, 60 Mi Lead (W) icBLead Mine/Mill AQL CLF, LWW, WBC B Iron/Reynolsl 672401 | 4162649 68029p 4163603 11010407 1
2010 2751.00| Strothercr| P 6, 60 Mi Zinc (W) idLead Mine/Mil AQL CLF, LWW, WBC B Iron/Reynols! 672401 | 4162649 68020p 4163603 11010407 1
. Aquatic Macroinvertebrate .

2014 2751.00| Strothercr| P 6, B0 Mi | g e el nkroan BUick Mine AQL CLF, LWW, WBC B Iron/Reynolds 67240] 4162649 680292 4163603 11010007 1
2006 3965.00| StrotherCr|  US 0, oo Mi. Zinc (S) uidk Lead Mine/Mill GEN Reynolds/iron 67114 4788 672403| 4162650 11010007 1
2008 3965.00| Strother Cr, us 0, 09 Mi. Arsenic (S Buick Lead Mine/Mill GEN Reynolds/Iron 67113 1681733 672400 416264 110100Q7 1
2008 3965.00| StrotherCr|  US 0, oo Mi. Nickel (S) Buick Lead Mine/Mill GEN Reynolds/Iron 67113 736 672405| 4162651 11010047 1
2008 3965.00| StrotherCr|  US 0, oo M. Lead (S) uicB Lead Mine/Mill GEN Reynolds/iron 67113 4TEB 672402| 4162649 11010007 1
2012 3965.00| StrotherCr|  US 0, oo M. Zinc (W) uidk Lead Mine/Mill GEN Reynolds/iron 67113 4786 672405| 4162650 11010007 1
2006 686.00| SugarCr. P 6. 68 M Oxygen, Dissbi) Source Unknown AQL LWW, WBC B Randolph 54865 4369584 538213  436806f 10280203 1
2014 7166.00 g;‘g;k' Lake | L1 308.0 308.0| Ac. Mercury in Fish Tissue (T)) ﬁg:icé:phe”c Deposition - AQL DWS, LWW, WBC B | Randolph 544675 4369570 544675 4369570 | 10280203 1
2006 7399.00| Sunsetlakg L3 6 60 Ac Mercuriish Tissue (T) TAL’Qi‘;zpher'c Deposition - AQL LWW, WBC B Cole 569001| 4268413 560001 4268413 030102 1
2002 7313.00| rableRock |, 242180 | 417470 Ac. Chlorophyll-a (W)* Municipal Point Source AQL LWW, SCR, WBC A Taney 472134 4050038 472136  OmEB | 11010001 1

Lake Discharges, Nonpoint Source
2002 7313.00| TableRock |\, 242160 | 417470 Ac Nitrogen, Total (W)* Municipal Point Source AQL LWW, SCR, WBC A Tane 472134 405004 472138 OB® | 11010001 1

. Lake ! . . gen. Discharges, Nonpoint Source ! ! Yy

2002 7313.00| rableRock |, 417470 | 417470| Ac. | NutientEutrophication | Municipal Point Source AQL LWW, SCR, WBCA | Taney 472139 4050041 472135 OB | 11010001 1

Lake Biol. Indicators (W)* Discharges, Nonpoint Source
2010 | 7207.00| [STPY |13 103.0 371.4| Ac. Chlorophyll-a (W)* Terre du Laabdivision AQL LWW, SCR, WBCA | St. Francois 708570 4197156 708570 419715 7140144 1
2010 7297.00 Izgf ai‘; < | L3 103.0 371.4| Ac. Nitrogen, Total (W)* Terre dud.Subdivision AQL LWW, SCR,WBCA | St. Francois 7085| 4197151 7085700 4197150 7140104 1
2008 549.00 ;h(’mps"“ P 52 706| Mi. Escherichia coli (W) Rural NPS WBC f\?vb\',DWS' IRR, Harrison 432172| 4492124 430016 448833 10280102 1

Thurman Runoff from
2012 3243.00( P 3.0 30| Mi Escherichia coli (W) Forest/Grassland/Parkland, | WBCB | AQL, LWW Newton 369319| 409900 367458  409725211070207 1

: Rural, Residential Areas

2010 2114.00 I/lrilr?églcdr c 15 15| Mi Sedimentation/Siltation (S)  Baritditgs pond GEN AQL, LWW, WBC B | Washington 699695 216163 698452| 421696 7140144 1
2012 3963.00 gr;t;'ttcor us 0.9 0.9 Mi. Cadmium (W) Subsurface, Hardrocknikig GEN Lawrence 437551 4092594 4363B1 4092419 1070207 1
2012 3963.00 lﬂg‘lt& us 0.9 0.9 Mi. Zinc (W) Subsurface, Hardrock, Migin| GEN Lawrence 437560 4092575 436381 4092418 Qv 1
2010 133.00 g(')g'n “’Cr c 2.0 20| Mi Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Randolph 552198 4364074 554335 431 7110006 2

B-14
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2011 | 393800 [P OFR] ys 03 03| Mi Zinc (W) Elvins Chat Pile GEN Stancois 717153| 419114 717544 4190889 7140004 1
2010 1420.00 gg%stgu. C 3.0 3.0 Mi. Escherichia coli (W) Rural NPS WBC B AQL, LWW Lawrence 437166 411019 440747 4112989  900D6 1
2006 3490.00 HLIJ%J)? (ISr C 1.0 1.0 Mi. Chloride (W) Tyson Foods AQL LWW, WEC Pettis 473618 429095 474708 4291640 10300103 1
2006 3360.00 -(525)( éorlRed P 0.5 0.5 Mi. Oxygen, Dissolved (W) Owensville WWTP AQL LWW, WBC B Gasconade 63557% 4245180 636207 4382 7140103 2
2006 3361.00 I)gﬁ’(' g’r.Red c 1.9 19| Mi Oxygen, Dissolved (W) vafnnosv‘;ir']'e WWTP, Source | LWW, SCR Gasconade 632088 4245771 635975 4TS5 7140103 2
2014 3981.00 ;ugétIOCr. us 16 16 Mi. Cadmium (W) Tanyard Hollow Pits GEN Jasper/Newton 36049 4102911 3609P9 4100170 2007/ 1
2014 3981.00 ;EZ;IOCL us 1.6 1.6 Mi. Zinc (W) Tanyard Hollow Pits GEN asper/Newton 360493 410290p 360998 4100170 11070207 1

2014 3982.00 ;EZ;IOCL us 2.2 2.2 Mi. Zinc (W) Maiden Lane Pits GEN Jargewton 363556 410332 363401 4100264 11070207 1
2014 3983.00 iﬂt:ket; cr us 2.9 2.9 Mi. Cadmium (S) aban. smelter site - GEN Jasper 364260 4105806 364073 4108154 11070207 1
2014 3983.00 13?'(' ef‘y’ o | Us 2.9 29| Mi Lead (S) aban. smelter site GEN spda 364259 410580 364078 4108154 11070207 1
2014 3983.00 13?'(' ef‘y’ o | Us 2.9 29| Mi Zinc (S) aban. smelter site GEN spém 364261 4105805 364069 4108156 11070207 1
2014 3983.00 mr’kég o | Us 2.9 29| Mi Zinc (W) aban. smelter site GEN spi 364060 4108161 36426Q 4105804 11070207 1
2014 3984.00 I[J'?ketg o | Us 2.2 22| Mi Zinc (W) Leadwood Hollow pits GEN Jasper 362856 410862 362494 4105702 11070207 1
2014 3985.00 133(;3 cr. us 1.6 1.6 Mi. Zinc (W) Chitwood Hollow pits GEN Jasper 361695 410701 361609 4109130 11070p07 1
2006 956.00 J\;:Itl)c;\tlng. C 0.5 0.5 Mi. Oxygen, Dissolved (W) Source Unknown AQL LWw Moniteau 520018 4276045 52057)7 4275489 m3ae 1
2006 3589.00 J\;g:;f [Cor. C 15 15 Mi. Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B St. Francois 727181 4185394 729121 184p84 8020202 2
2006 74.00 l’g‘;'b'esc’m c 6.1 413| M Oxygen, Dissolved (W) Source Unknown AQL LWW, SCR, WBC B Knox 581617| 444160 586195 7@ | 7110003 1
2012 3175.00 Truitt Cr. C 6.4 6. Mi. Escherichigi §W) Source Unknown GEN AQL, LWW Lawrence 429512 4115867 424213 410896 11070207 2
2012 751.00| Turkey Cr. C 6. 6. Mi. Escherichib @) Source Unknown WBC A AQL, LWW Boone 565489  30D829 560346 429877 10300102 1
2006 3216.00| Turkey Cr. P 7. e Mi. Eschericloik @V) Urban Runoff/Storm Sewers WBC B| AQL, LWW speer 366144 4107717 35626(7 4109959 11070207 1
2006 3216.00 Turkey Cr. P 7. 70 Mi. Cadmium (S) ri-Skate Mining District AQL LWW, WBC B Jasper 3664 4107717 356267 410995p 11070207 1
2006 3216.00 Turkey Cr. P 7. 70 Mi. Zinc (S) $tate Mining District AQL LWW, WBC B Jasper 366144 4107717 356267 410995 11070207 1
2006 3216.00| Turkey Cr. P 7. e Mi. Cadmium (W) ri-State Mining District AQL LWW, WBC B Jasper 3664 4107717 356267 410995p 11070207 1
2008 3216.00 Turkey Cr. P 7. 70 Mi. Lead (S) State Mining District AQL LWW, WBC B Jasper 366144 4107717 356267 410995 11070207 1
2006 3217.00| Turkey Cr. P 6. 6.1l Mi. Eschericloik @V) Urban Runoff/Storm Sewers WBC A AQL, LWwW sheer 373143 410420 366144 4107717 11070207 1
2006 3217.00| Turkey Cr. P 6. 6.1l Mi. Cadmium (S) ri-Sfate Mining District AQL LWW, WBC A Jasper 3733 4104208 366144 410771f 11070207 1
2006 3217.00 Turkey Cr. P 6. 6.L Mi. Zinc (S) $tate Mining District AQL LWW, WBC A Jasper 37314B 4104208 366144 410771 11070207 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments
2006 3282.00| Turkey Cr. P 2. 2.4 Mi. Cadmium (W) onBe Terre chat pile AQL LWW, WBC B St. Francois 57293 4200128 714634 4203638 71401p4 1
2006 3282.00| Turkey Cr. P 2. 2.4 Mi. Lead (W) Berierre chat pile AQL LWW, WBC B St. Francois 7184 4200128 714636 420363 7140104 1
2006 | 3282.00| TurkeyCr.| P 1. 24 Mi. Zinc (W) BerfFerre chat pile AQL LWW, WBC B St. Francois 71807 4201827 715495 420013 7140104 1
2010 | 141400 JUMPAK | p 19.9 199] Wi Escherichia coli (W) Rural NPS wac | A2 COF LWW, Lawrence/Dade 445684 4108548 432264 4127720 1089410 1
2008 | 2755.00 \é\fécFll:'R. P 21 323| Mi. Lead (S) West Fork Mine AQL CLF,LWWBCA | Reynolds 667310  415100] 669784 4151630 QA0 1
2008 | 2755.00 \Elz\fécF:'R. P 21 323| M. Nicke! (S) West Fork Lead Mine/Mill | AQL CLF,LWW, WBCA | Reynolds 667305 4151008 669785 4151637 | 11010007 1
2006 | 1317.00 WBES ovlc 8.1 81| Mi Oxygen, Dissolved (W) Source Unknown AQL LWW, WBC B Vernon 357350| 417219 363431 417525210290104 1
2006 | 2579.00 ‘é\ﬁ%i‘ p 138 138 Wi Fecal Coliform (W) Source Unknown Bua | A% RR LW, Oregon 627789 4054485 631878 4040300 11010010 1
2006 | 1708.00| watkinscr| C 1. i ML Chloride (W) Urban RunoffiStorm Sewers | AQL LWW, WBC B g‘iiym”is’ StLouis | 744084 | 4204764 74593 42048d1  71401p1 1
2006 | 1708.00| watkinscr| C 1. i ML Escheriatt (W) Urban RunoffiStorm Sewers | WBCH  AQL, LWW gtiiym”is’ StLouis | 744084 | 4204764 74593 42048d1  71401p1 1
2010 7071.00 ‘ﬁ\;izthe'by L3 185.0 1850 Ac. Nitrogen, Total (W)* Urban Rufistorm Sewers AQL LWW, SCR, WBC A Platte 352018 43854 352018| 4343554 10240011 1
2012 | 7071.00 ‘If\;i:‘he'by L3 185.0 185.0| Ac. Chlorophyll-a (W)* Urban Rundftorm Sewers |  AQL LWW, SCR, WBCA |  Platte 352013  4B®B|  352013| 4343568 10240011 1
2012 7071.00 ‘ﬁ\;iithe'by L3 185.0 185.0| Ac. Mercury in Fish Tissue (T)) ?g:icézpheric Deposition - AQL LWW, SCR, WBC A Platte 352918 434356 352018 43869 | 10240011 1
2014 7071.00 ‘ﬁ‘;ii‘he'by L3 185.0 185.0| Ac. Phosphorus, Total (W)* Urban &iifStorm Sewers AQL LWW, SCR, WBC A Platte 352009 4343562 352000 434356 10240011 1
2006 560.00| Weldon R. P 43.4 4314 Mi. Eschericbia(®V) Rural NPS WBC B AQL, LWW Mercer/Grundy 4483 4492214 444714 443934{L 10280102 1
2008 1504.00 \é\’:‘etsm”e P 12.2 122] M Oxygen, Dissolved (W) ggif;?igﬁfrazmg orFeeding| o CLF, LWW, WBC B Wright 556418| 4116032 553065 28663 | 10290201 1
2010 | 318200 YO | ¢ 18.0 180| Mi. Escherichia coli (W) Rural NPS réfno WBCA | AQL, IRR, LWW Lawrence/Jasper 415030  41801| 306440 4113581  1107020f 1
Wildhorse i o _ Runoff from .
2012 1700.00 cr. C 3.9 3.9 Mi. Escherichia coli (W) ForesUGra_ssIand/Parkland, WBC B AQL, LWW St. Louis 699002 427614 699384 4279 10300200 1
Rural, Residential Areas
2010 | 3171.00 ‘é\’ril'"ams P 1.0 10| Mi. Escherichia coli (W) Rural NPS WBC A AQL, CDF, LWW Lawrence 421759 410728]L 420717 418799 11070207 1
2010 | 317200 JAMS p 8.5 85| Mi. Escherichia coli (W) Rural NPS WBC A AQL, LWW Lawrence 432044| 410552 421749 4107281 70207 1
Williams . o ) Runoff from .
2012 3594.00 cr. P 1.0 1.0 Mi. Escherichia coli (W) ForestJGra_ssIand/ParkIand, WBC B AQL, LWW St. Louis 716804 426816 716672 4289 7140102 1
Rural, Residential Areas
2010 | 3280.00| WilowBr. | P 2.2) 24 Mi Escherichadi ¢W) Rural NPS WBCB | AQL, LWW Newton 366154  4GH® 364028| 4084114 11070206 1
2014 | 3280.00| WilowBr. | P 2.2) 24 Mi Cadmium (S) ilNTailings AQL LWW, WBC B Newton 366154| 408626 68028 |  4084114| 1107020 1
2014 | 3280.00| WilowBr. | P 2.2) 24 Mi Lead (S) Misilings AQL LWW, WBC B Newton 366154 4086265 3680| 4084114| 11070206 1
2014 | 3280.00| WilowBr. | P 2.2) 24 Mi Zinc (S) Milailings AQL LWW, WBC B Newton 366154  408626p 3080| 4084114| 11070206 1
2006 95500 WillowFk. | C 6.8 64 Mi Oxygen, Dissad (W) Uipton WWTP, Source AQL LWW, WBC B Moniteau 515565 4276521 520097 42186 10300102 1
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Year | WBID | Waterbody | Cis | &P o Units | Pollutant Source U ou UID County Up X UpY DownX | DownY | wBDS8 Comments

2006 2375.00| Wilsons Cr., P 11.p 1410 Mi Escheaduli (W) Nonpoint Source WBC B AQL, LWW Greenef@htian 468463 4116799 46436p 4102525 11010002 1

2014 2429.00 Woods Fk. C 55 56 Mi. FI.SheS Source Unknown AQL LWW, WBC B Christian 48010p 4638 483619 407755( 11010008 1
Bioassessments/Unknown

Water quality data summaries for waters on thiscks be found on the department's 303(d) Welasite
http://www.dnr.mo.gov/env/wpp/waterquality/303d.htm

Key to List

*Lakes listed for nutrients will be re-evaluatedemmew nutrient criteria are developed and prontatha

1WBID 103 will be changed to 7566 in the next StaddaRevision.

Yr= Year this water body/pollutant was added to308(d) List

WBID= unique water body indentification number

WB Size: Size of the entire waterbody

CL= water body classification in state water qyaditandards: P= permanently flowing waters, Cerimittent streams, L1= Drinking water lakes, L2rgta

multi-purpose lakes, L3= other recreational lakéS= unclassified stream, UL= unclassified lake
Pollutants = reason the water is impaired. Cd=CadmNi= Nickel, Pb= Lead, Zn = Zinc, SO4 = sulfa®= chloride, FC = fecal coliform bacteria, NVSS

non-volatile (mineral) suspended solids, D.O. sdliged oxygen, pH= degree of acidity or alkalirifywater, Hydromod.= Hydromodification,

which is typically related to the operation of danf#/) pollutant is in the water, (S) pollutaniristhe sediment, (T) pollutant is in fish tissue.

If none of these three options are shown, the faoitus in the water.

Sources = the pollutant source causing the impaitm@/WTP= wastewater treatment plant, PP= PowantPUnk.= Unknown, Aban. = Abandoned,

Atmospheric Dep. = Atmospheric deposition (primardinfall), Mult.= Multiple, NPS= Non-point sourcBt.= Point Source, Rereg. Dam=

Reregulation Dam - a low dam downstream of a lalnyeroelectric dam.

U = Impaired Beneficial Use(s). Those beneficis¢s, assigned to this water in state water qusthydards, that are not being met due to watéstjmol.

OU= Unimpaired Beneficial Use(s). Those benefiasgs assigned to this water in state water qustitydard, that are not affected by the pollution.

Use codes for IU and UU columns are: G= Generigéf@x, 1G = General criteria pertaining to proiaetof aquatic life, 1= Protection of

aquatic life, 2 = Whole Body Contact Recreationifsming), 3= Public Drinking Water Supply, 4 = Litesk and Wildlife Watering, 5= Secondary

Contact Recreation (Fishing and Boating), 6= Itiigy® 7= Industrial Water

Up X =X coordinate of upstream end of impairedevdtody (in UTM)

Up Y =Y coordinate of upstream end of impairedewvdtody (in UTM)

Down X = X coordinate of downstream end of impaiveater body (in UTM)

Down Y =Y coordinate of downstream end of impaiveater body (in UTM)

County U/D = County the impaired segment is inth# impaired segment is is more than one couné/county of the upstream and downstream ends

Comment: 1= 2014 Assessment indicates impairn2enassessment shows existing data insufficierttéavsgood cause' for de-listing.

of the impaired segment are given

3=Assessed as unimpaired but expected to be rdtAinEPA, 4= Listed as WBID 7196, Knob Noster StiRkes on 2012 List,

5= Listed as WBID 3827, River des Peres on 2052 b= TMDL only addressed Lake Lotawana WWTP.

Missouri Department of Natural Resources, Watete@tmn Program




Missouri Integrated Water Quality Report and Set®®3(d) List, 2014

Missouri Department of Natural Resources

Missouri Department of Natural Resources 2014 Seath 303(d) De-Listed Waters as Approved by thissouri Clean Water Commission, April 2, 2014.

Year WBID Water Body Name Pollutant Delisting Reason Delisting Comment
2014 3265 Beaver Br. Aquatic Macroinvertebrate Bigasments/Unknown WQS attained; original listimgirect Re-assessed based on small candidaterredestream scores, not wadeable reference scores.
2014 3966 Bee Fk. Lead (S) WQS attained; original listing incorrect Reassedszskd on geomean vs arithmetic mean as referémédaicDonalds paper.
2014 2673 Big Cr. Oxygen, Dissolved WQS attainedpwery reason unknown 5/45 (11%) samples did et i 2012 listing, 2014 listing 5/68 (7.3%) diot meet.
2014 2080 Big R. Zinc (S) WQS attained; original listing incorrect Reassedszskd on geomean vs arithmetic mean as referémédaicDonalds paper.
2014 968 Burris Fk. Oxygen, Dissolved WQS attaimedly assessment method Used binomial probabilithodeinstead of straight percent calculation.
2014 3168 Chat Cr. Zinc 4A - TMDL approved or established by EPA TMDL apged 2006
2014 3168 Chat Cr. Cadmium WQS attained; recovery reason unknown Only oneedexece in last three yrs of data, 2003, 04,06. Adum. scheduled 2013.
2014 1706 Coldwater Cr. Oxygen, Dissolved WQS rétdj new assessment method used binomial prolyaditiar rate for large sample sizes.
2014 222 Dardenne Cr. Oxygen, Dissolved WQS attiinew assessment method used binomial probabitity rate rather than straight percentage.
2014 221 Dardenne Cr. Oxygen, Dissolved WQS attiinew assessment method used binomial probabitity rate rather than straight percentage.
2014 690 Dark Cr. Oxygen, Dissolved WQS attainety assessment method Used binomial probabilitiafge sample sizes rather than straight percent
2014 36 Des Moines R. Escherichia coli WQS attained; recovery reason unknown 2005,200&2am4d data show compliance with WQ standard
2014 3178 Dry Fk. Aquatic Macroinvertebrate Bioasseents Status unknown - Orig listing in error atreoo small to be assessed against regionatmednss
2014 3964 East Whetstone Cr. Ammonia, Total 4A - TMDL approved or established by EPA TMDL fonmonia, BOD approved 2002.
2014 2184 | Grand Glaize Cr. Oxygen, Dissolved WQ&red; recovery reason unknown
2014 97 Hays Cr. Aquatic Macroinvertebrate Bioassests WQS attained; original listing incorrect &usessed based on small candidate reference stteas, not wadeable reference scores.
2014 3374 Jordan Aquatic Macroinvertebrate Bioassests Status unknown - Orig listing in error Netedse Re-assessed based on small candidate redesrram scores, not wadeable reference scores.
2014 7196 Knob Noster St. Park Lakes Mercury it Hissue WQS attained; due to change in WQS ;gﬁ gg;?“‘gfs remaved from this WBID and giverewWBID number (7469). That waterbody will be addied
2014 2171 Koen Cr. Fishes Bioassessments Statim®wnk- Orig listing in error Invalid data used fisting.
2014 3839 Maline Cr. pH WQS attained; new assessment method Re-evaluategihisomial probability, type one error rate odexision of mpaired was 0.457.
2014 1709 Maline Cr. Chloride WQS attained; recovery reason unknown Addn. dat®22011. Now meets LMD definintion of unimpairgtdeam.
2014 2183 Meramec R. Escherichia coli WQS attained; recovery reason unknown Most recems 8f data shows compliance with standard
2014 853 Muddy Cr. Chloride WQS attained; recovery reason unknown Last 3 ydatd do not exceed chloride standard
2014 170 N. Fk. Cuivre R. Oxygen, Dissolved WQ@iatid; new assessment method used binomial prétgabther than straight percent calculation.
2014 2373 Pearson Cr. Aquatic Macroinvertebrateg&iessments Status unknown - Orig listing in error Needs to be Re-assessed based on small candiféaénoe stream scores, not wadeable referencesscore
2014 3827 River des Peres Escherichia coli Status unknown - Orig listing in error This segmeimanged due to re-segmentation, no monitoring sitéhis waterbody.
2014 3827 River des Peres Chloride Status unknown - Orig listing in error segment geahdue to re-segmentation, no monitoring sitekigwaterbody
2014 2170 Shaw Br. Cadmium (S) WQS attained; original listing incorrect Reassedszskd on geomean vs arithmetic mean as referémédaicDonalds paper.
2014 959 Straight Fk. Chloride 4B - TMDL Alternative PILO waiting EPA approval.
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Year WBID Water Body Name Pollutant Delisting Reason Delisting Comment
2014 3763 Tiff Cr. Fishes Bioassessments WQS attainew assessment method
2014 1225| Trib. to Big Otter Cr. Oxygen, Dissolved WQS attained; new assessment method Used binormiadipility rather than straight percent calculation
2014 3943 | Trib. to Foster Br. Ammonia, Total WQS attained; due to restoration action Ashlandupagsaded WWTP, are now running a lagoon and ngeht hybrid
2014 74 | Troublesome Cr. Aquatic MacroinvertebrateaBSsessments 4C - Not caused by a pollutant SHaBRRs indicate ag. habitat problems.
2014 3217 | TurkeyCr. Lead (S) WQS attained; original listing incorrect Reasseds®sbd on geomean vs arithmetic mean as referémééaicDonalds paper.
2014 1708 | Watkins Cr. pH WQS attained; new assessment method Used binomiadipility rather than straight percent calculatormake assessment. Error rate was 0.25.
2014 3594 | Williams Cr. pH WQS attained; new assessment method used binorotzipility error rate for large sample size insteéstraight 10 percent.
2014 2375 | Wilson's Cr. Aquatic Macroinvertebratedsessments Status unknown - Orig listing in error Needs to be Re-assessed based on small candiféance stream scores, not wadeable referencesscor
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APPENDIX C

TMDL Schedule and Section 303(d) Prioritization

Tentative Schedule for the Completion of Total Maxinum Daily Load Studies.

Impaired | Classified

ULIlels Segment | Segment Impaired

Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY ; ;

(mi/acres) | (mi/acres)

2015 Antire Cr. 2188 P 1.9 1.9 St. Louis Eschedduli WBC-B
2018 Antire Cr. 2188 P 1.9 1.9 St. Louis pH (W) AQL
2017 Bass Cr. 0752 C 4.4 4.4 Boone Escherichia coli WBC-A
2016 Baynham Br. 3240 P 4 4 Newton Escherichia coli WBC-B
2020 Bee Fork 2760 C 1.4 8.7 Reynolds Lead (W) AQL
2024 Bee Tree Lake 7309 L3 10.0 10.0 St. Louis Migr¢T) AQL
2024 Beef Br. 3224 P 25 25 Newton Zinc (W) AQL
2024 Beef Br. 3224 P 2.5 2.5 Newton Cadmium (W) AQL
2024 Beef Br. 3224 P 25 25 Newton Cadmium (S) AQL
2024 Beef Br. 3224 P 25 25 Newton Lead (S) AQL
2024 Beef Br. 3224 P 2.5 2.5 Newton Zinc (S) AQL
2016 Belcher Branch Lake 7365 L3 55 55 Buchanan clvgr(T) AQL
2024 Bens Br. 3980 us 5.8 5.8 Jasper Cadmium (S) N GE
2024 Bens Br. 3980 us 5.8 5.8 Jasper Lead (S) GEN
2024 Bens Br. 3980 us 5.8 5.8 Jasper Zinc (S) GEN
2017 Big Creek 1250 P 70.5 70.5 Jackson/Henry Emthie coli WBC-B
2022 Big Creek 0444 P 1 22 Harrison Ammonia AQL
2022 Big Creek 0444 P 6 22 Harrison Oxygen, Dissblv AQL
2024 Big Creek 2916 P 3 34.1 Wayne/lron Cadmium (S) AQL
2024 Big Creek 2916 P 3 34.1 Wayne/lron Lead (S) LAQ
2024 Big Piney River 1578 P 4 8 Texas Oxygen, Digsb AQL
2015 Big R. 2080 P 52.3 81.3 St. Francois/JeffersonLead (S) AQL
2015 Big R. 2080 P 18.6 68 St. Francois Cadmium (S) AQL
2015 Black Cr. 0111 C 19.4 19.4 Shelby Escherichla WBC B
2015 Black Cr. 3825 P 1.6 1.6 St. Louis Escherichia SCR, WBC B
2018 Black Cr. 3825 P 1.6 1.6 St. Louis Chloride LAQ
2025 Black Cr. 0111 C 19.4 194 Shelby Oxygen, @ AQL
2016 Black River 2784 P 39 39 Wayne/Butler Mero{@ry AQL
2016 Black River 2769 P 47.1 47.1 Butler Mercury (T AQL
2016 Blackberry Creek 3184 C 3.5 6.5 Jasper Chdorid AQL
2016 Blackberry Creek 3184 C 3.5 6.5 Jasper Tatddlved Solids AQL
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Impaired | Classified
ULIeL Segment | Segment Impaired
Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i
(mi/acres) | (mi/acres)

2014 Blue River 0417 P 4.4 4.4 Jackson Escheriiia WBC-B
2014 Blue River 0418 P 9.4 9.4 Jackson Escheriiia WBC-B
2014 Blue River 0419 P 7.7 7.7 Jackson Escheribiia WBC-A
2014 Blue River 0421 C 12 12 Jackson Eschericblia WBC-B
2015 Bonhomme Cr. 1701 C 2.5 2.5 St. Louis Eschricoli WBC-B
2018 Bonhomme Cr. 1701 C 2.5 2.5 St. Louis pH AQL
2017 Bonne Femme Creek 0750 P 7.8 7.8 Boone Esbfeedoli WBC-A
2017 Bonne Femme Creek 0753 C 7 7 Boone Eschendolia WBC-B
2016 Bourbeuse River 2034 P 136.7, 136.7 Phelpd{Hnan Mercury (T) AQL
2017 (Bgl‘g’;'rﬂgferee“ 7003 L1 28.2 282 | Pike Nitrogen, Total AQL
2017 (B(‘)’I‘g’;"l‘_ggee" 7003 L1 28.2 282 | Pike Phosphorus, Total AQL
2024 (Bgl"(;’;'tggee“ 7003 L1 7.0 70 | Pike Chiorophyll-a (W) AQL
2021 Brazeau Cr. 1796 P 10.8 10.8 Perry Escheradhia WBC B
2019 Brush Creek 1371 P 4.7 4.7 Polk/St. Clair @xydissolved AQL
2023 Buffalo Cr. 3273 P 8 8 Newton/McDonald FisBamassessments/Unknown AQL
2017 Burgher Branch 1865 C 2 2 Phelps Oxygen,dbisd AQL
2016 Busch Lake #35 7057 L3 51 51 St. Charles Mer€L) AQL
2016 Busch Lake #37 7627 U 34 34 St. Charles Merchy GEN
2016 Capps Creek 3234 P 5 5 Barry Escherichia coli WBC-A
2015 Castor River 2288 P 7.5 7.5 Bollinger Escléicoli WBC-A
2021 Cedar Creek 737 C 7.9 374 Boone A_quaUc Macroinvertebrate AQL

Bioassessments/Unknown
2022 Cedar Creek 1344 P 10 31 Cedar Oxygen, Disgolv AQL
2022 Cedar Creek 1357 C 16.2 16.2 Cedar Oxygespbid AQL
2023 | Cedar Creek 1344 P 10 31 Cedar Aquatic Macroinvertebrate AQL

Bioassessments/Unknown
2023 | Cedar Creek 1357 c 16.2 162|  Cedar Aquatic Macroinvertebrate AQL

Bioassessmer/Unknowr
2024 Center Cr. 3203 P 26.8 26.8 Jasper Eschendolhia WBC A
2014 Center Creek 3214 P 4.9 4.9 Lawrence/Newton chéfhia coli WBC A
2014 Center Creek 3210 P 21 21 Newton/Jasper Eshlzecoli WBC A
2019 Center Creek 3203 P 19 26.8 Jasper Cadmium (S) AQL
2019 Center Creek 3203 P 19 26.8 Jasper Cadmium (W) AQL
2019 Center Creek 3203 P 19 26.8 Jasper Lead (S) L AQ
2024 Chaumiere Lake 7634 UL 3.4 3.4 Clay Mercury (T GEN

C-2




Missouri Integrated Water Quality Report and Set®®3(d) List, 2014

Missouri Department of Natural Resources

Impaired | Classified

ULIeL Segment | Segment Impaired

Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i

(mi/acres) | (mi/acres)
2021 Cinques Hommes Cr. 1781 C 8.3 17.1 Perry Eistinee coli WBC-B
2016 Clear Creek 3238 P 111 111 Barry/Newton Erschia coli WBC-B
2019 Clear Creek 3239 C 3.5 3.5 Barry/Newton Notfieutroph. Biol. indicators AQL
2019 Clear Creek 3239 C 3.5 3.5 Barry/Newton Oxy@essolved AQL
2022 Clear Creek 1336 C 15 15 Vernon Oxygen, Digsbl AQL
2022 Clear Creek 1333 P 155 155 Vernon/St. Clair Oxygen, Dissolved AQL
2018 Clear Fk. 935 P 3.1 25.8 Johnson Oxygen, Disdo AQL
2016 Clearwater Lake 7326 L2 1635 1635 Reynoldsiway Mercury (T) AQL
2024 Clearwater Lake 7326 L2 1635.0 1635.p Wayne lorGphyll-a (W) AQL
2014 Coldwater Creek 1706 C 5.5 5.5 St. Louis Eschia coli WBC B
2018 Coldwater Creek 1706 C 5.5 5.5 St. Louis Gidor AQL
2026 Coonville Cr. 2177 C 1.3 1.3 St. Francois Lead AQL
2026 Courtois Creek 1943 P 2.6 32 Washington L8ad ( AQL
2026 Courtois Creek 1943 P 2.6 32 Washington e ( AQL
2023 | Cranecr. 2382 P 13.2 132|  Stone Aquatic Macroinvertebrate AQL
Bioassessments/Unknown
2024 Craven Ditch 2816 C 11.6 11.6 Butler Oxygeissblved AQL
2014 Creve Coeur Creek 1703 C 3.8 3.8 St. Louis hé&tgthia coli WBC B
2018 Creve Coeur Creek 1703 C 3.8 3.8 St. Louis o@id AQL
2019 Creve Coeur Creek 1703 C 3.8 3.8 St. Louis gemyDissolved AQL
2020 Crooked Creek 1928 P 35 35 Dent/Crawford n@ach (S) AQL
2020 Crooked Creek 1928 P 3.5 3.5 Dent/Crawford n@awch (W) AQL
2020 Crooked Creek 3961 U 5.2 n/a Iron/Dent Cadm(Mmn GEN
2020 Crooked Creek 3961 U 5.2 n/a Iron/Dent Coér GEN
2020 Crooked Creek 1928 P 3.5 3.5 Dent/Crawford du& AQL
2016 Current River 2636 P 124 124 Shannon/Ripley rcitg (T) AQL
2016 Dardenne Creek 0221 P 16.5 16.5 St. Charles dim8mtation/Siltation AQL
2020 Dardenne Creek 0221 16.5 16.5 St. Charles Aguatlc Macroinvertebrate AQL
Bioassessments/Unkno

2024 Dardenne Creek 0221 P 16.5 16.5 St. Charles yged Dissolved AQL
2015 Deer Cr. 3826 P 1.6 1.6 St. Louis Eschericbia SCR, WBC A
2018 Deer Cr. 3826 P 1.6 1.6 St. Louis Chloride AQL
2016 Deer Ridge Lake 7015 L3 48 48 Lewis Mercury (T AQL
2021 Ditch #36 3109 P 7 7 Dunklin Oxygen, Dissolved AQL
2019 Douger Br. 3810 C 3.1 3.1 Lawrence Lead (S) LAQ
2019 Douger Br. 3810 C 3.1 3.1 Lawrence Zinc (S) LAQ
2019 Dousinbury Creek 1180 P 3.5 3.5 Dallas Eschiericoli WBC B
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Impaired | Classified

ULIeL Segment | Segment Impaired

Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i

(mi/acres) | (mi/acres)
2014 Dry Fork 3189 C 10.2 10.2 Jasper Escheridiiia c WBC A
2024 Drywood Cr. 1314 P 3.8 29.9 Barton Total Diesth Solids AQL
2017 Dutro Carter Creek 3569 P 0.6 1.5 Phelps Qxyoessolved AQL
2024 East Fork Crooked River 0372 P 14 14 Ray OxyDéssolved AQL
2016 East Fork Grand River 0457 P 25 25 Worth/Gentr Escherichia coli WBC A
2014 East Fork Locust Creek 0608 P 13 13 Sullivan schErichia coli WBC B
2014 East Fork Locust Creek 0610 C 0.4 13 Sullivan Escherichia coli WBC B
2019 East Fork Locust Creek 0610 C 12.6 13 Sullivan Oxygen, Dissolved AQL
2021 East Fork Tebo Creek 1282 C 104 14.5 Henry ygén, Dissolved AQL
2015 Eaton Branch 2166 C 0.9 1.2 St. Francois Qaun(s) AQL
2015 Eaton Branch 2166 C 0.9 1.2 St. Francois Qain(W) AQL
2015 Eaton Branch 2166 C 0.9 1.2 St. Francois (8xd AQL
2015 Eaton Branch 2166 C 0.9 1.2 St. Francois @&ic AQL
2015 Eaton Branch 2166 C 0.9 1.2 St. Francois @M AQL
2016 Eleven Point River 2597 P 114 114 Oregon chigr(T) AQL
2016 Eleven Point River 2601 P 223 223 Oregon chigr(T) AQL
2016 Eleven Point River 2593 P 22.7 22.7 Oregon clrgr(T) AQL
2021 Elm Branch 1283 C 3 3 Henry Oxygen, Dissolved AQL
2015 Fee Fee (new) Cr. 1704 P 15 15 St. Louis hdtithia coli WBC B
2018 Fee Fee (new) Cr. 1704 P 1.5 1.5 St. Louis oricid AQL
2016 Fellows Lake 7237 L1 800.0 800 Greene Mer€lyy AQL
2015 Fenton Cr. 3595 P 0.5 0.5 St. Louis Eschexichlii WBC B
2014 Fishpot Creek 2186 P 2 2 St. Louis Eschericbiia WBC B
2018 Fishpot Creek 2186 P 2 2 St. Louis Chloride LAQ
2015 Flat River Creek 2168 C 5 9 St. Francois Cadm(\W) AQL
2018 Forest Lake 7151 L1 573 573 Adair Chlorophyll AQL
2018 Forest Lake 7151 L1 573 573 Adair Nitrogen AQL
2018 Forest Lake 7151 L1 573 573 Adair Phosphorus QLA
2021 Fowler Creek 0747 C 6 6 Boone Oxygen, Dissblve AQL
2023 | Foxcr. 1842 7.2 72 | st Louis Aquatic Macroinvertebrate AQL
Bioassessments/Unkno

2016 Fox River 0038 42 42 Clark Escherichia coli WBC B
2017 Fox Valley Lake 7008 L3 89 89 Clark Phosphorus AQL
2024 Fox Valley Lake 7008 L3 89.0 89.0 Clark Chfrgll-a (W) AQL
2024 Fox Valley Lake 7008 L3 89.0 89.0 Clark NiagTotal (W) AQL
2016 Foxboro Lake 7382 L3 22 22 Franklin Mercury (T AQL
2016 Frisco Lake 7280 L3 5 5 Phelps Mercury (T) AQL
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Impaired | Classified

ULIeL Segment | Segment Impaired

Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i

(mi/acres) | (mi/acres)
2017 Gans Cr. 1004 C 5.5 5.5 Boone Escherichia coli WBC-A
2016 Gasconade River 1455 P 249 249 GasconadeMVrigh | Mercury (T) AQL
2015 Grand Glaize Cr. 2184 C 4.0 4.0 St. Louis Eschia coli (W) WBC B
2016 Grand Glaize Creek 2184 C 4 4 St. Louis Mer €Uy AQL
2018 Grand Glaize Creek 2184 C 4 4 St. Louis Ctidori AQL
2014 Grand River 0593 P 60 60 Livingston/Chariton | scherichia coli SCR, WBC A
2016 Gravois Creek 1712 P 2 2 St. Louis Eschericbiia WBC B
2016 Gravois Creek 1713 C 4 4 St. Louis Eschericbia WBC B
2018 Gravois Creek 1712 P 2 2 St. Louis Chloride LAQ
2018 Gravois Creek 1713 C 4 4 St. Louis Chloride LAQ
2017 Grindstone Creek 1009 C 15 2.5 Boone Esdhiareoli WBC A
2024 Harrison County Lake 7386 L1 280.0 280.(¢ I3arri Mercury (T) AQL
2016 Hazel Creek Lake 7152 L1 151 151 Adair Merdiy AQL
2017 Hazel Creek Lake 7152 L1 151 151 Adair Chlbydip AQL
2022 Heath's Cr. 0848 P 21 21 Pettis Oxygen, Dissol AQL
2024 Hickory Br. 596 C 6.8 6.8 Chariton Oxygen,doised AQL
2016 Hickory Cr. 3226 P 4.9 4.9 Newton Eschericoi WBC A
2017 Hinkson Cr. 1008 C 18 18 Boone Escherichia col WBC B
2017 Hominy Br. 1011 C 1 1 Boone Escherichia coli BO\B
2014 Honey Cr. 3169 P 16.5 16.5 Lawrence Escheriobli WBC B
2014 Honey Cr. 3170 C 2.7 2.7 Lawrence Eschericblia WBC B
2022 Horse Cr. 1348 P 27.7 27.7 Cedar Oxygen, Disdo AQL
2023 | HorseCr. 1348 P 27.7 27.7|  Cedar Aquatic Macroinvertebrate AQL
Bioassessments/Unknown

2024 Horseshoe Cr. 3413 C 5.8 5.8 Lafayette/Jackson | Oxygen, Dissolved AQL
2016 Hough Park Lake 7388 L3 7 7 Cole Mercury (T) QLA
2016 Hunnewell Lake 7029 L3 228 228 Shelby Merdiiy AQL
2014 Indian Cr. 0420 C 3 3 Jackson Escherichia coli WBC A
2016 Indian Cr. 3256 P 9.7 30.8 Newton/McDonald hesichia coli WBC A
2024 Indian Cr. 0420 C 3 3 Jackson Chloride AQL
2026 Indian Cr. 1946 P 1.9 1.9 Washington Lead (S) AQL
2026 Indian Cr. 1946 P 1.9 1.9 Washington Zinc (S) AQL
2016 Indian Creek Lake 7389 L3 192 192 Livingston erbliry (T) AQL
2024 Jacobs Br. 3223 P 1.6 1.6 Newton Cadmium (W) QLA
2024 Jacobs Br. 3223 P 1.6 1.6 Newton Cadmium (S) QLA
2024 Jacobs Br. 3223 P 1.6 1.6 Newton Lead (S) AQL
2024 Jacobs Br. 3223 P 1.6 1.6 Newton Zinc (S) AQL
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Impaired | Classified
ULIeL Segment | Segment Impaired
Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i
(mi/acres) | (mi/acres)
2026 Jacobs Br. 3223 P 1.6 1.6 Newton Zinc (W) AQL
2016 Jenkins Cr. 3207 P 2.8 2.8 Newton/Jasper Eesbieecoli WBC A
2024 Jenkins Cr. 3208 C 4.8 4.8 Newton/Jasper Eisbiee coli WBC A
2016 Jones Cr. 3205 P 7.5 7.5 Newton/Jasper Esbreedoli WBC A
2014 Kiefer Cr. 3592 P 1.2 1.2 St. Louis Eschesdduili WBC B
2018 Kiefer Cr. 3592 P 1.2 1.2 St. Louis Chloride QlA
2024 L. Beaver Cr. 1529 C 3.5 3.5 Phelps Eschericbii WBC A
2024 L. St. Francis R. 2854 P 24.2 324 Madison du& AQL
2016 Lake Buteo 7469 L3 7.0 7.0 Johnson Mercury (T) AQL
2016 Lake of the Woods 7436 L3 3 3 Boone Mercupy (T AQL
2016 Lake of the Woods 7629 U 7 7 Jackson MercTyy ( GEN
2016 Lake St. Louis 7054 L3 525 525 St. Charles cMir (T) AQL
2024 Lake Ste. Louise 7055 L3 71.0 71.0 St. Charles Mercury (T) AQL
2016 Lake Winnebago 7212 L3 350 350 Cass Mercuyy (T AQL
2017 Lamine R. 0847 P 54 54 Morgan/Cooper Escheribli WBC A
2021 Lat. #2 Main Ditch 3105 P 11.5 115 Stoddard xyden, Dissolved AQL
2021 Lat. #2 Main Ditch 3105 P 115 115 Stoddard emperature (W) AQL
2021 Lee Rowe Ditch 3137 C 2.3 6 Mississippi Oxydeissolved AQL
2015 Lewistown Lake 7020 L1 29 29 Lewis Atrazine BW
2019 Line Cr. 3575 C 7 7 Platte Escherichia coli BO\B
2018 Little Beaver Cr. 1529 C 3.4 3.5 Phelps Sedtat®n/Siltation AQL
2015 Little Blue R. 0422 P 35.1 35.1 Jackson Eschier coli WBC B
2017 Little Bonne Femme Cr. 1003 P 9 9 Boone Egciarcoli WBC B
2021 Little Dry Fk. 1863 P 1 5 Phelps Oxygen, Diigso AQL
2021 Little Dry Fk. 1864 C 0.6 4.5 Phelps Oxygeissbived AQL
2021 Little Dry Fk. 1864 C 3.9 4.5 Phelps Oxygeigsbived AQL
2021 Little Drywood Cr. 1326 C 10 10 Barton/Vernon Oxygen, Dissolved AQL
2022 Little Drywood Cr. 1325 P 17 17 Vernon Oxygoigsolved AQL
2016 Little Lost Cr. 3279 P 5.8 5.8 Newton Eschedcoli WBC B
2014 Little Medicine Cr. 0623 P 20 40 Mercer/Grundy Escherichia coli WBC B
2023 Little Medicine Cr. 0623 P 40 40 Mercer/Grundy Aquatlc Macroinvertebrate AQL
Bioassessments/Unknown
2021 Little Niangua R. 1189 P 20 43 Dallas/Camden xyden, Dissolved AQL
2017 Little Osage R. 3652 C 16 16 Vernon Eschaichli WBC B
. . , Aquatic Macroinvertebrate
2023 Little Whitewater R. 2229 P 24.2 24.2 CapediiBger B%assessments/Unknown AQL
2014 Locust Cr. 0606 P 36.4 84 Putnam/Sullivan Eschia coli SCR,WBCB
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Impaired | Classified
ULIeL Segment | Segment Impaired
Schedule Water Body Name WBID Class Size Size County Pollutant Uses
FFY i i
(mi/acres) | (mi/acres)

2026 Logan Cr. 2763 P 6.1 36.0 Reynolds Lead (S) L AQ
2021 Long Branch Cr. 0696 C 2 13 Macon Oxygen, @vesd AQL
2016 Longview Lake 7097 L2 930 930 Jackson Mer¢uyy AQL
2016 Lost Cr. 3278 P 8.5 8.5 Newton Escherichia col WBC A
2020 M. Fk. Salt R. 123 C 114 25.4 Macon Oxygessbived (W) AQL
2020 Main Ditch 2814 C 13 13.0 Butler pH AQL
2020 Main Ditch 2814 C 13 13.0 Butler TemperatWd ( AQL
2015 Maline Cr. 1709 C 0.6 0.6 St. Louis Eschedduli WBC B
2018 Maline Cr. 3839 C 0.5 0.5 St. Louis Chloride QlA
2021 Maple Slough Ditch 3140 C 16 16 Miss/New Mddri Oxygen, Dissolved AQL
2016 Mark Twain Lake 7033 L2 18600 18600 Monroel$Ral Mercury (T) AQL
2024 Mattese Cr. 3596 P 1.1 1.1 St. Louis Chlof¥le AQL
2024 Mattese Cr. 3596 P 1.1 1.1 St. Louis Eschieriobli WBC B
2014 Medicine Cr. 619 P 36 36 Putnam/Grundy Eschigricoli WBC B
2015 Meramec R. 2183 P 22 22 St. Louis Lead (S) AQL
2015 Meramec R. 2185 P 15.7 26 St. Louis Lead (S) QLA
2021 Miami Cr. 1299 P 18 18 Bates Oxygen, Dissolved AQL
2016 Middle Fk. Grand R. 468 P 25 25 Worth/Gentry scherichia coli WBC A
2016 Middle Indian Cr. 3263 P 2.2 2.2 Newton Esichéat coli WBC B
2023 | Middle Indian Cr. 3262 c 35 35 | Newton Aquatic Macroinvertebrate AQL

Bioassessments/Unknown
2023 | Middle Indian Cr. 3263 p 2.2 22 Newton Aquatic Macroinvertebrate AQL

Bioassessments/Unknown
2024 | Mississippi R. 170703 P 44.6 446 g" Louis/Ste. Escherichia coli WBC B

eneviev

2025 Missouri R. 0226 P 179 179 Atchison/Jackson ché&schia coli WBC B
2025 Missouri R. 1604 P 100 100 Gasconade/St. €har] Escherichia coli WBC B
2025 Missouri R. 0356 P 129 129 Jackson/Saline éftha coli SCR,WBCB
2024 Monroe City Lake 7031 L1 94.0 94.0 Ralls Meyo(T) AQL
2016 Mozingo Lake 7402 L1 1000 1000 Nodaway Merdiily AQL
2023 | MuddyCr. 0853 P 1.8 18 | Pets Aquatic Macroinvertebrate AQL

Bioassessmer/Unknowr
2017 Mussel Fork Cr. 0674 C 29 29 Sullivan/Macon chesichia coli WBC B
2017 Niangua R. 1170 P 51 51 Webster/Dallas Egtdtiarcoli WBC A
2024 Nishnabotna R. 0227 P 10.2 10.2 Atchison Egthe coli WBC B
2016 No Cr. 0550 P 225 225 Grundy/Livin. Eschedccoli WBC B
2024 No Cr. 0550 P 225 225 Grundy/Livin. Oxygeissolved AQL
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2016 Noblett Lake 7316 L3 26 26 Douglas Mercury (T) AQL
2024 Noblett Lake 7316 L3 26.0 26.0 Douglas Chlbxdiga (W) AQL
2024 Noblett Lake 7316 L3 26.0 26.0 Douglas Phosgd otal (W) AQL
2019 Nodaway R. 0279 P 60 60 Nodaway Eschericlia co WBC B
2016 North Bethany Lake 7109 L3 78 78 Harrison MeyrdT) AQL
2021 North Fk. Cuivre R. 0170 C 8 8 Pike Fecalfootn WBC B
2014 North Fk. Spring R. 3186 P 17.4 17.4 Barton chEschia coli WBC B
2014 North Fk. Spring R. 3188 C 55.9 55.9 Dadegiasp Escherichia coli WBC B
2021 North Fk. Spring R. 3188 C 1.1 55.9 Barton Aonia, Total AQL
2021 North Fk. Spring R. 3188 C 55.9 55.9 Dadegiasp Oxygen, Dissolved AQL
2016 North Indian Cr. 3260 P 5 5 Newton Escherichia WBC B
2023 | North Indian Cr. 3260 P 5.2 52| Newton Aquatic Macroinvertebrate AQL
Bioassessmer/Unknowr

2022 Osage R. 1293 P 39.3 39.3 Vernon/St.Clair enyBbissolved el
2022 Panther Cr. 1373 C 7.8 7.8 St.Clair/Polk Orydpssolved AQL
2016 Pearson Cr. 2373 P 8.0 8.0 Greene Eschedchi@V) WBC A
2016 Perry Phillips Lake 7628 U 32 32 Boone Merd{ty GEN
2018 Peruque Cr. 0217 P 4 4 St. Charles Fishes&saments/Unknown AQL
2018 Peruque Cr. 0218 C 8 10.9 St. Charles Inocgaediment AQL
2023 Peruque Cr. 0216 P 0.3 10.3 St. Charles FRibessessments/Unknown AQL
2025 Peruque Cr. 0215 P1 9.6 9.6 St. Charles Oxy@jssolved AQL
2025 Pickle Cr. 1755 P 7 7 Ste. Genevieve pH AQL
2024 Pike Cr. 2815 C 6 6.0 Butler Oxygen, Dissolved AQL
2019 Platte R. 0312 P 138 138 Worth/Platte Eschiericoli WBC B
2022 Pleasant Run Cr. 1327 C 7.6 7.6 Vernon Oxymsolved AQL
2021 Pole Cat Slough 3120 P 12 12 Dunklin Oxygeéss@ved AQL
2024 Pole Cat Slough 3120 P 12.6 12.6 Dunklin Teatpee (W) AQL
2024 Pomme de Terre R. 1440 P 69.1 69.1 Webst&r/Pol Escherichia coli WBC A
2022 Red Oak Cr. 2038 C 10 10 Gasconade Oxygesobed AQL
2017 River des Peres 1710 C 2.6 2.6 St. Louis Eisthe coli SCR
2018 River des Peres 1710 P 2.6 2.6 St. Louis City Oxygen, Dissolved AQL
2018 River des Peres 1710 C 2.6 2.6 St. Louis @idor AQL
2018 River des Peres 3972 U 6.5 6.5 St. Louis @fdor GEN
2024 Salt Cr. 0594 C 14 14.0 Livin./Chariton Oxygeissolved AQL
2024 Salt Fk. 0893 P 13.3 26.7 Saline Oxygen, Disslo AQL
2023 | Salt Pine Creek 2113 c 1.2 12| St Francois Aquatic Macroinvertebrate AQL

Bioassessmer/Unknowr
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2016 Salt R. 0103 P1 9.3 9.3 Ralls Mercury (T) AQL
2022 Salt R. 0091 P 29 29 Ralls/Pike Oxygen, Dissbl AQL
2024 SaltR. 0103 P1 9.3 9.3 Ralls Oxygen, Dissolved AQL
2024 Shibboleth Br. 2119 P 1.0 1.0 Washington L(&d AQL
2024 Shibboleth Br. 2119 P 1.0 1.0 Washington I8)c AQL
2016 Shoal Cr. 3222 P 41.1 41.1 Newton Escherimblia WBC A
2024 Slater Br. 3754 C 3.7 3.7 Jasper Escheridfia ¢ WBC B
2021 Sni-a-bar Cr. 0399 P 32 32 Jackson/Lafayette xygén, Dissolved AQL
2018 South Blackbird Cr. 0655 C 5 13 Putnam Ammonia AQL
2019 South Fabius R. 0071 P 80.6 80.6 Knox/Marion schErichia coli WBC B
2019 South Fk. Salt R. 0142 C 20.1 32 Callaway/audr Oxygen, Dissolved AQL
2017 South Grand R. 1249 P 62.5 62.5 Cass/Henry hefisbia coli WBC B
2016 South Indian Cr. 3259 P 8.7 8.7 Newton/McDdnal Escherichia coli WBC B
2023 | South Indian Cr. 3259 P 8.7 87|  McDonald/Newto | Aduatic Macroinvertebrate AQL
Bioassessmer/Unknowr
2024 Spencer Cr. 0224 C 15 1.5 St. Charles Cldorid AQL
2014 Spring R. 3164 P 8.8 8.8 Lawrence Escherwblia WBC A
2014 Spring R. 3165 P 11.9 119 Lawrence Escheriotii WBC A
2014 Spring R. 3160 C 61.7 61.7 Lawrence/Jasper heistia coli WBC A
2026 St. Francis R. 2835 P 8.4 93.1 St. Francois mpBeature, water CLF
2016 St. John's Ditch 3138 P 15.3 15.3 New Madrid erddry (T) AQL
2018 St. John's Ditch 3138 P 15.3 15.3 New Madrid schirichia coli WBC B
2021 Stevenson Bayou 3135 C 14 14 Mississippi OxybDéssolved AQL
2022 Straight Fk. 0959 C 25 6 Morgan Oxygen, Dhsb AQL
2020 Strother Cr. 3965 U 0.9 n/a Reynolds/Iron AiGES) GEN
2020 Strother Cr. 2751 P 6 6.0 Iron Lead (S) AQL
2020 Strother Cr. 3965 U 0.9 n/a Reynolds/Iron LeRd GEN
2020 Strother Cr. 2751 P 6 6.0 Iron Lead (W) AQL
2020 Strother Cr. 2751 P 6 6.0 Iron Nickel (S) AQL
2020 Strother Cr. 3965 U 0.9 n/a Reynolds/Iron Nigs) GEN
2020 Strother Cr. 2751 P 6 6.0 Iron Zinc (S) AQL
2020 Strother Cr. 3965 U 0.9 n/a Reynolds/Iron 4B GEN
2020 Strother Cr. 2751 P 6 6.0 Iron Zinc (W) AQL
2020 Strother Cr. 3965 U 0.9 n/a Reynolds/Iron ANG GEN
Aquatic Macroinvertebrate
2024 Strother Cr. 2751 P 6.0 6.0 Iron/Reynolds Bﬂ)assessments/Unknown AQL
2022 Sugar Cr. 0686 P 6.8 6.8 Randolph Oxygen olvied AQL
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2024 Sugar Creek Lake 7166 L1 308.0 308.0 Randolph Mercury (T) AQL
2016 Sunset Lake 7399 L3 6 6 Cole Mercury (T) AQL
2017 | Table Rock Lake 7313 L2| 417470 417470 Taney :\'“t.”em/E“”OEh'ca“O” Biol. AQL
ndicators (W)
2017 J\‘;ﬁ'tz Eﬁ/‘;’j 'ir":re' 7313 L2 17240 17240 | Barry/Taney Chlorophyll AQL
2017 Jﬁﬁ'tg Eﬂ/‘;’j "Aar";f 7313 L2 17240 17240 | Barry/Taney Nitrogen AQL
2017 (TfargeCDa‘;r'i-)aC Lakes 7297 L3 103 103 | st Francois Chlorophyll-a AQL
2017 | 1erreDu LacLakes 7297 L3 103 103 | st Francois Nitrogen, Total AQL
(Lac Capri
2016 Thompson R. 0549 P 5 65 Harrison Escheridlia c WBC B
2016 Thurman Cr. 3243 P 3 3 Newton Escherichia coli WBC B
2019 Trib. to Chat Creek 3963 U 0.9 0.9 Lawrence driam (W) GEN
2019 Trib. to Chat Creek 3963 U 0.9 0.9 Lawrence nc{Ww) GEN
2024 Trib. to Coon Cr. 0133 C 1 1 Randolph Oxyd@insolved AQL
2015 Trib. to Flat River Creek 3938 U 0.3 0.3 Sarfeois Zinc (W) AQL
2020 Trib. to Goose Creek 1420 C 3 3 Lawrence Ewdtia coli WBC B
2019 Trib. To Little Muddy Cr. 3490 C 1 1 Pettis |@fde AQL
2015 Trib. To Old Mines Cr. 2114 C 15 15 St. lean Sedimentation/Siltation GEN
2022 Trib. To Red Oak Cr. 3360 C 0.5 0.5 Gasconade Oxygen, Dissolved AQL
2022 Trib. To Red Oak Cr. 3361 C 1.9 1.9 Gasconade Oxygen, Dissolved AQL
2024 Trib. to Shoal Cr. 3981 us 1.6 1.6 Jasper/Hewt Cadmium (W) GEN
2024 Trib. to Shoal Cr. 3981 us 1.6 1.6 Jasper/Hewt Zinc (W) GEN
2024 Trib. to Shoal Cr. 3982 us 2.2 2.2 Jasper/Hawt Zinc (W) GEN
2024 Trib. to Turkey Cr. 3983 us 2.9 2.9 Jasper ndiac (S) GEN
2024 Trib. to Turkey Cr. 3983 us 2.9 2.9 Jasper S GEN
2024 Trib. to Turkey Cr. 3983 us 2.9 2.9 Jasper ciB) GEN
2024 Trib. to Turkey Cr. 3983 us 2.9 2.9 Jasper c ) GEN
2024 Trib. to Turkey Cr. 3984 us 2.2 2.2 Jasper c ) GEN
2024 Trib. to Turkey Cr. 3985 us 1.6 1.6 Jasper c W) GEN
2022 Trib. To Willow Fk. 956 C 0.5 0.5 Moniteau @en, Dissolved AQL
2019 Trib. To Wolf Cr. 3589 C 15 15 St. Francois Oxygen, Dissolved AQL
2021 Troublesome Cr. 0074 C 6.1 41.3 Knox Oxygeéssd@ived AQL
2014 Truitt Cr. 3175 C 6.4 6.4 Lawrence Eschericioia WBC B
2014 Turkey Cr. 3216 P 7.7 7.7 Jasper Escheridfia ¢ WBC B
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2014 Turkey Cr. 3217 P 6.1 6.1 Jasper Escheriailia c WBC A
2015 Turkey Cr. 3282 P 2.4 2.4 St. Francois Cadniiyvin AQL
2015 Turkey Cr. 3282 P 2.4 2.4 St. Francois Leayl (W AQL
2015 Turkey Cr. 3282 P 1.2 2.4 St. Francois Zing (W AQL
2017 Turkey Cr. 0751 C 6.3 6.3 Boone Escherichiia co WBC A
2017 Turkey Cr. 3216 P 7.7 7.7 Jasper Cadmium (S) QLA
2017 Turkey Cr. 3217 P 6.1 6.1 Jasper Cadmium (S) QLA
2017 Turkey Cr. 3216 P 7.7 7.7 Jasper Cadmium (W) QLA
2017 Turkey Cr. 3216 P 7.7 7.7 Jasper Lead (S) AQL
2017 Turkey Cr. 3216 P 7.7 7.7 Jasper Zinc (S) AQL
2017 Turkey Cr. 3217 P 6.1 6.1 Jasper Zinc (S) AQL
2020 Turnback Cr. 1414 P 14 14.0 Lawrence/Dade dfmttia coli WBC A
2020 Warm Fk. Spring R. 2579 P 13.8 13.8 Oregon alFealiform WBC A
2014 Watkins Cr. 1708 C 3.5 3.5 St. Louis Eschéicbli WBC B
2018 Watkins Cr. 1708 C 3.5 3.5 St. Louis Chloride AQL
2016 Weatherby Lake 7071 L3 194 194 Platte Mer€Tlyy AQL
2017 Weatherby Lake 7071 L3 194 194 Platte Chloylhzh AQL
2017 Weatherby Lake 7071 L3 194 194 Platte Nitrodenal AQL
2024 Weatherby Lake 7071 L3 185.0 185.0 Platte pthmsis, Total (W) AQL
2016 Weldon R. 0560 P 42 42 Mercer/Grundy Eschigricoli WBC B
2020 West Fk. Black R. 2755 P 2.1 32.3 Reynolds du& AQL
2020 West Fk. Black R. 2755 P 2.1 32.3 Reynolds k&Ni€S) AQL
2022 West Fk. Drywood Cr. 1317 C 8.1 8.1 Vernon @®xy Dissolved AQL
2024 Whetstone Cr. 1504 P 12.2 12.2 Wright Oxy@essolved AQL
2014 White Oak Cr. 3182 C 18 18 Lawrence/Jasper hetrhia coli WBC A
2015 Wildhorse Cr. 1700 C 3.9 3.9 St. Louis Esaitéai coli WBC B
2014 Williams Cr. 3171 P 1 1 Lawrence Eschericbia ¢ WBC A
2014 Williams Cr. 3172 P 8.5 8.5 Lawrence Eschéiicbli WBC A
2015 Williams Cr. 3594 P 1 1 St. Louis Escheriatol WBC B
2016 Willow Br. 3280 P 2.2 2.2 Newton Escherichiéi ¢ WBC B
2024 Willow Br. 3280 P 2.2 2.2 Newton Cadmium (S) QIA
2024 Willow Br. 3280 P 2.2 2.2 Newton Lead (S) AQL
2024 Willow Br. 3280 P 2.2 2.2 Newton Zinc (S) AQL
2022 Willow Fk. 955 C 6.5 6.5 Moniteau Oxygen, fditved AQL
2016 Wilsons Cr. 2375 P 11.9 14 Greene/Christian chégchia coli WBC B
2024 Woods Fk. 2429 C 5.5 5.5 Christian Fishes &iessments/Unknown AQL
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APPENDIX D

Lake Specific Trophic Data

Site Name County Location Yedrs Seccli TP° TN® Chl-& Trophid
GLACIAL PLAINS

*Allaman Lake Clinton 24, 56N, 30W 8 1.2 40 645 45. E
Baring C.C. Lak Knox 26, 63N, 12V 9 1.2 28 93¢ 20.1 E
Bean Lake Platte 12/14, 54N, 37W 1 0.1 264 1658 .44 HE
Belcher Branch Lak Buchana 8/17,55N,34V 6 1.1 35 577 12.2 E
Bethany Lake #2 Harrison 27, 64N, 28W 11 1.3 33 371 10.6 E
Big Lake Holt 18/19, 61N, 39V 1 0.2 32& 250¢ 166.C HE
Bilby Ranch Lake Nodaway 13/24, 64N, 38W 13 1.0 51926 34.2 E
Blind Pony Laki Saline 18, 49N, 22V 17 0.€ 95 131C 42.5 E
Bowling Green Lake Pike 29, 53N, 02W 22 1.9 24 516 7.7 M
Breckenrige City Res Caldwel 3, 57N, 26V 2 1.C 64 867 34.1 E
1Brookfield Lake Linn 33, 58N, 19W 21 1.2 23 633 28. M
Bucklin Lake Linn 11, 57N, 18V 2 0.5 137 1997 18.4 E
Busch W.A. #16 St. Charles 35/36, 46N, 2E 1 1.8 2694 13.7 E
Busch W.A. #3 St. Charle 27 46N, 3E 3 1.2 28 48t 7.2 M
Cameron Lake #3 Dekalb 9, 57N, 30W 2 0.4 138 1196 292 E
Cameron Lake # Dekalk 8, 57N, 30V 1 0.4 19€¢ 1752 22.F HE
Charity Lake Atchison 1, 65N, 41W 3 15 39 615 16.6 E
Clarence Lake # Shelby 15/16,57N,12V 2 0.¢ 46  84¢ 215 E
Crystal Lake Ray 32, 53N, 29W 2 0.6 82 918 34.0
*Daniel Boone Lake Shelby 31/32, 58N 12V 2 0.2 187 142¢ 38.C HE
*Dean Lake Chariton 3, 54N, 21W 1 0.1 382 2110 5.0 HE
Deer Ridge Comm. Lal Lewis 18, 62N, 08V 23 1.1 46  79¢ 19.C E
Edina City Lake Knox 07, 62N, 11W 12 0.7 72 1291 .29 E
Edwin A Pape Lak Lafayette 20, 48N, 24V 12 0.€ 83 107¢ 29.¢ E
Ella Ewing Lake Scotland 21, 64N, 10W 10 0.6 86 9432 34.1 E
Elmwood City Lak Sullivar NW 35, 63N, 20V 11 0.8 61 791 19.2 E
Forest Lake Adair 14, 62N, 16W 23 1.3 25 417 5.8 M
Fox Valley Lake Clark 27, 66N, 8V 12 1.¢ 25  65¢ 11t M
Green City Lake Sullivan 16, 63N, 18W 9 0.6 82 1143314 E
Hamilton Lake Caldwel 15, 57N, 28V 11 0.8 61 96¢ 14.Z E
*Happy Holler Lake Andrew 8/17, 60N, 34W 3 0.9 70049 53.4 E
Harrison County Lak Harrisor 17/30, 65N, 28V 13 0.7 71 109: 425 E
Hazel Creek Lake Adair 31, 64N, 15W 14 1.3 29 608 98 M
Henry Sever Lak Knox 14, 60N, 10V 23 0.¢ 54 105¢ 19.C E
Higginsville Lake Lafayette 09, 49N, 25W 22 0.6 99278 26.7 E
Hunnewell Lak Shelby 25, 57N, 9V 23 1.C 44 80z 20.7 E
*Indian Creek Lake Livingston 15/27, 59N, 25W 5 1.7 23 630 12.1 M
Jamesport City Lal Davies: 22, 60N, 26V 2 0.6 114 99z 27.¢ E
Jamesport Comm. Lake Daviess 20, 60N, 26W 4 0.4 1Bg42 119.8 HE
*Jo Shelby Lak Linn 36, 57N, 22V 4 0.¢ 70 1101 40.5 E
King City New Reservoir Gentry 28, 61N, 32W 3 0.7 4 7 989 22.4 E
King City Old Reservo Gentry 28, 61N, 32V 1 0.2 21z 144F 85.¢€ HE
King Lake Dekalb 13,60N,32W 7 0.2 213 1794 21.2 HE
Kraut Run Lk (Eusch W.A. #3%  St. Charle 23, 46N, 21 23 0.5 10z 116: 66.4 HE
La Plata Lake (New) Macon 14, 60N, 14W 5 1.2 31 83515.3 E
La Belle Lake # Lewis 16, 61N, 9V 7 0.8 69 1481 47.¢ E
Lake Contrary Buchanan 26/35, 57N, 36W 6 0.3 3656030 193.7 HE
Lake Marie Mercel 36, 66N, 24V 10 2.7 15 44k 4.2 M
Lake Paho Mercer 25, 65N, 25W 11 0.8 48 841 14.3
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Lake Showme Scotland 15, 65N, 12W 3 1.2 40 950 128. E
Lake St. Loui St. Charle 26, 47N, E 9 0.5 86 1171 28.7 E
Lake Ste. Louise St. Charles 27, 47N, 2E 3 1.1 3113 5 6.3 M
Lake Viking Davies: 09, 59N, 28V 23 1.4 27 514 9.1 M
Lake Wakonda Lewis 13/14, 60N, 6W 6 0.8 95 1186 750. E
Lancaster City Lak Schuyle 23, 66N, 15V 7 0.7 75 964 33.€ E
Lawson City Lake Ray 31, 54N, 29W 4 0.9 35 934 268 E
Limpp Lake Gentry 29, 61N, 32V 3 0.4 117 1681 79.¢ HE
Lincoln Lake Lincoln 08, 49N, 1E 21 2.3 17 431 50 M
Linneus Lak: Linn 36, 59N, 21V 2 0.€ 84 951 25.2 E
Little Dixie Lake Callaway 26, 48N, 11W 24 0.6 66 58 25.2 E
Long Branch Lak Macor 18, 57N, 14V 23 0.7 53 892 15.¢ E
Macon Lake Macon 17, 57N, 14W 13 0.8 52 890 28.6 E
Maple Leaf Lak Lafayette 04, 48N, 26V 9 1.1 40 82t 21.1 E
Marceline City Lake Chariton 14, 56N, 19W 14 0.8 0111166 42.7 E
Marceline Reservc Linn 28, 57N, 18V 3 0.7 13% 143¢ 41.4 E
Mark Twain Lake Ralls 26, 55N, 07W 24 1.1 71 137317.9 E
Maysville Lake (N Dekalk 4, 58N, 31V 11 0.€ 194 1331 474 HE
Maysville Lake (SE) Dekalb 03, 58N, 31W 1 0.9 68 385 26.4 E
Memphis« Res Scotlanc 14, 65N, 12V 12 0.€ 79 1241 47 L E
Milan Lake South Sullivan 02, 62N, 20W 12 1.0 45 868 13.1 E
Monroe City Lake Rte. Ralls 34, 56N, 07V 2 0.€ 11¢ 133¢ 26.7 E
Monroe City Lake B Monroe 30, 56N, O7W 13 0.5 84 911 36.1 E
Mozingo Lake Nodaway 13, 64N, 35V 13 15 32 817 18.€ E
Nehai Tonkayea Lake Chariton 11, 55N, 18W 10 1.8 1818 2.8 M
Nodaway Lak Nodawa 20, 65N, 35V 13 0.8 45 100¢ 24.¢ E
Old Bethany City Reservoir Harrison 02, 63N, 28W 1 1.3 34 576 7.3 M
*Old Kings Lake Lincoln NW Surv. 181 1 0.2 27& 157¢ 80.C HE
*Philips Lake Boone 32, 58N, 12W 4 1.0 41 714 18.2 E
Pike Lake Livingstor 2, 59N, 25V 2 14 28 65C 13.5 E
Pine Ridge Chariton 15, 53N, 17W 1 0.8 63 1258 28.7 E
Pony Express Lal Dekalk 33, 58N, 31V 12 0.6 67 1057 32.1 E
*Prairie Lake St. Charles Surv. 1790 1 0.7 98 790 1.61 E
*Prairie Sloug| Lincoln 2/12, 51N, 2I 1 0.2 231 249t 72.C HE
Ray County Lake Ray 13, 52N, 28W 4 0.4 163 2026 .234 HE
Rocky Fork Lak Boone 31, 50N, 12V 8 1.¢ 23 54¢ 6.€ M
Rocky Hollow Lake Clay 33, 53N, 30W 11 1.2 73 866 33.5 E
Rothwell Park Lak Randolpl SE NEO03,53N,14\ 3 1.2 52  85¢ 30.C E
*Santa Fe Lake Macon 5, 60N, 14W 3 1.1 49 1028 41.8 E
Savannah Lak Andrew 07,59N,35V 4 1.1 48 93¢ 26.t E
Sears Community Lake Sullivan 18,63N,19W 2 1.3 4171 6 8.7 E
Shelbina Lak Shelby NE SW20,57N,10\ 11 0.€ 97 105¢ 37.1 E
Shelbyville Lake Shelby SE SE19,58N,10W 1 0.4 16®G871 93.0 HE
Smithville Lake Clay E SW13,53N,33\ 24 1.C 33  84¢ 17.¢ E
Spring Lake Adair 10,61N,16W 9 1.2 35 533 9.0 E
Sterlirg Price Lak Charitor 17,53N,17V 10 0.€ 10t 146¢ 78.4 HE
Sugar Creek Lake Randolph 16, 54N, 14W 10 0.8 5557 7 255 E
Sugar Lak Buchana 16, 54N, 14V 6 0.2 33: 2522 173.( HE
*Swan Pond Lincoln Surv. 1732 1 0.3 345 1658 126.0HE
Thomas Hill Res Randdph 24, 55N, 16V 13 0.7 53 77:Z 14.5 E
Thunderhead Lake Putnam 15, 66N, 19W 12 0.8 50 9716.7 E
Tobacco Hills Lak Platte 11, 53N, 35V 2 2.3 22 511 7.4 M
Unionville Lake Putnam 27, 66N, 19W 13 0.6 95 1207 39.1 E
Vandalia Lak Pike 12, 53N, 5V 14 1.C 74 1067 38.¢ E
Watkins Mill Lake Clay 22, 53N, 30W 23 0.9 40 641 843 E
Waukomis Lak Platte 17, 51N, 33V 10 1.7 25  59: 13.7 E
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Weatherby Lake Platte 15, 51N, 34W 3 2.0 20 403 50M
Whiteside Lak Lincoln Surv. 168 4 2.3 21 674 7.4 M
Willow Brook Lake Dekalb 04, 58N, 13W 5 0.7 82 1161 50.4 E
Worth County Lak Worth 32, 65N, 32V 3 0.€ 74 141: 50.7 E
Vandalia Comm. Lake Audrain 35, 52N, 6W 2 1.2 63392 245 E
OZARK BORDER

*A shland Lak Boone 19, 46N, 11V 1 0.€ 11¢  168¢ HE
Beaver Lake Butler 22, 25N, 4E 1 1.4 19 370 4.6
*Bella Vista Lake Cape Girardee 2/11, 32N, 13| 8 1.E 23 524  10.z M
*Bennitt Lake Howard 2, 51N, 14W 2 1.2 26 611 12.3 E
Binder Lake Cole 36, 45N, 13V 18 1.C 56 78z 26.C E
*Boutin Lake Cape Girardeau 15, 32N, 14E 8 1.6 25226 10.8 M
Creve Coeur Lak St. Louis 20,46N,051 8 0.2 15z 106¢ 58.2 HE
*D.C. Rogers Lake Howard 10, 50N, 16W 11 1.2 33 542 8.8 M
*Dairy Farm Lake # Boone 34, 49N, 14V 4 0.4 22 2342 89.€ HE
*Dairy Farm Lake #3 Boone 34, 49N, 14W 4 0.5 484668 70.2 HE
*Eureka Lak St. Louis 31, 44N, 41 1 0.8 48  83C 14.2 E
Fayette Lake #2 Howard 4, 50N, 16W 9 0.9 52 833 523. E
Glover Spring Lak Callaway 13,47N, 9v 7 1.2 67 862 21.€ E
Goose Creek Lake St. Francois 25, 38N, 6E 11 2.3 1388 4.4 M
Higbee Lak: Randolpl 09, 52N, 14V 3 1.€ 27 63€ 7.7 M
Jennings Lake St. Louis 8, 46N, 7E 1 0.7 78 682 .018 E
Lake Fores Ste. Geneviey 36, 38N, 7I 10 1.2 43  64¢ 21.7 E
Lake Girardeau Cape Girardeau 09, 30N, 11E 8 0.9 6396 41.5 E
Lake Northwood Gasconac 33, 43N, 05V 12 1.2 24  44¢ 4.8 M
Lake Pinewoods Carter 7, 26N, 3E 8 1.5 29 644 142 E
Lake Tishoming Jeffersol 5, 41N, 04E 11 1. 22 49C 5.€ M
Lake Wappapello Wayne/Butler 3, 26N, O7E 23 0.9 3837 26.0 E
Lake Wauwanok Jeffersol 01, 40N, 04| 12 3.1 13 557 2.€ (@]
Manito Lake Moniteau 8/9, 44N,17W 12 0.6 107 104920.5 E
Perry Co. Comm. Lal Perry 22, 35N, 10l 9 0.8 87 103t 46.2 E
Pinnacle Lake Montgomery 24, 47N, 05W 6 2.7 22 454 4.8 M
Prarie Home CA Lake # Coope 4/6, 46N, 15V 3 1.C 32 66¢ 9.t E
Simpson Park Lake St. Louis 16, 44, 5E 1 0.7 11187 9 31.6 HE
Timberline Laki St. Francoi 23,24,38N,04 11 4.2 9 294 2.1 O
*Tri-City Comm. Lake Boone 24, 51N, 12W 11 0.8 57 748 19.2 E
Tywappty Lake Scot 08, 29N, 13| 8 0.8 56 107¢ 442 E
Wanda Lee Lake Ste. Genevieve Surv. 884 10 1.3 57 5 26.2 E
*Wellsville Lake Montgomen 33,50N, 6\ 2 4.€ 8 347 1.2 (e}
*Walter - MDC Diggs Area Montgomery 31, 50N, 6W 1 0.5 70 1005 46.8 E
*Whitesell - MDC Diggs Area Montgomery/Audrai 31, 50N, 6V 1 0.¢ 42 92¢ 23.C E
OSAGE PLAIN¢S

Adrian Reservoir Bates 03, 41N, 31W 2 0.4 70 894 234 E
Amarugia Highlands Lal Cas: 10/11, 43N, 32V 10 1.C 48 66C 11.¢ E
Atkinson Lake St. Clair 06, 37N, 28W 23 0.5 75 10439.0 E
Blue Springs Lak Jackso 33, 49N, 31V 6 1.C 36 557 17.7 E
Bushwhacker Lake Vernon 26, 34N, 32W 5 1.4 30 622 551 E
Butler City Lake Bates 14, 40N, 32V 5 0.7 67 941 33.2 E
Cat Claw Lake Jackson 14, 47N, 31W 4 0.4 115 1089 2.8 3 E
Coot Lake Jackso 22, 47N, 31V 4 0.€ 59 111¢ 33.2 E
Cottontail Lake Jackson 14, 47N, 31W 4 0.5 105 95423.7 HE
Drexel City Reservoir Sou Bate: 7, 42N, 33V 1 0.¢ 53 106t 26.€ E
Drexel Lake Bates 6, 42N, 33W 1 0.8 82 1558 18.8
*Four Rivers CA L Vernor 4, 37N, 31V 1 1.C 34  46C 7.C M
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Site Nami County Locatior Years Secch’ TP® TN® chla® Trophic
Garden City Lake Cass 31, 44N, 29W 2 0.5 83 1051 545 E
Gopher Lak Jackso 23, 47N, 31V 4 0.4 11z 107¢ 47.C E
Harmony Mission Lake Bates 15, 38N, 32W 9 1.1 51 084 24.3 E
Harrisonville Laki Cas! 26, 46N, 31V 9 0.8 52 951 18.¢€ E
Hazel Hill Lake Johnson 27, 47N, 26W 12 0.8 53 105635.7 E
Holden City Lak Johnso 29, 46N, 28V 8 0.8 46 901 14.¢€ E
Jackrabbit Lake Jackson 15, 47N, 31W 4 0.6 118 76915.5 HE
Lake Jacom Jackso 11, 48N, 31V 9 1.2 34 574 19.2 E
Lake Tapawingo Jackson 34, 49N, 31W 8 1.2 36 788 631 E
Lamar Lak Bartor 32, 32N, 30V 12 0.8 83 1017 49.c E
Lone Jack Lake Jackson 11, 47N, 30W 3 1.7 28 646 916 E
Longview Lake Jackso 04, £7N, 32\ 9 0.8 36 74¢ 12.c E
Lotawana Lake Jackson 29, 48N, 30W 9 1.4 33 680 818. E
Montrose Lak Henry 33, 41N, 27V 11 0.2 19C 126¢ 62.4 HE
Nell Lake Jackson 22, 47N, 31W 4 0.6 94 1203 46.4 E
North Lake Cas! 28, 45N, 31V 23 0.7 10% 103¢ 45.¢ HE
Odessa Lake Lafayette 15, 48N, 28W 3 1.4 39 853 522. E
Prairie Lee Lak Jackso 27, 48N, 31V 9 0.8 56 90¢c 26.4 E
Raintree Lake Cass 06, 46N, 31W 23 0.7 55 879 15.1 E
Spring Fork Lak Pettis 21, 44N, 21V 12 0.€ 15¢ 1141 48.2 HE
*Tebo Lake Henry 25, 43N, 25W 6 2.8 18 609 4.4 M
Winnebago Lak Cas! 09, 46N, 31V 10 0.¢ 50 84z 20.4 E
OZARK HIGHLANDS

Austin Lake Texas 30, 29N, 11W 11 1.6 22 553 8.1 M
Ben Brancl Osagt 15/14, 44N, 8V 5 1.7 22 70€ 16.€ E
*Bismarck Lake (Disalvo) St. Francois 19, 35N, 4E 21 1.3 39 511 19.5 E
Brays Lakt Phelp: 35, 37N, 8V 1 2.2 14 38¢& 3.t M
Bull Shoals Lake Ozark 21/34, 20N, 15W 8 2.2 18 360 7.5 M
Clearwater Lak Reynold: 06, 28N, 3l 23 1 15 21¢ 5.€ M
Council Bluff Lake Iron 23, 35N, 1E 23 3.4 7 219 22. O
Crane Laki Iron 33, 32N, 4l 9 1.2 14  23¢ 3.€ M
Fellows Lake Greene 22, 30N, 21W 348 49 M
Fourche Creek Lal Ripley 22, 23N, 1V 2.€ (e}
Fredericktown City Lake Madison 06, 33N, 7E 334 E
H. S. Truman Re Bentor 07, 40N, 22W\ 17.4 E
Indian Hills Lake Crawford 22/23, 39N, 5W 17.6 E
*Lafitte Lake St. Francoi 28, 37N, 41 1.t (@]
*Lake Capri St. Francois 30, 37N, 4E 293 51 O
*Lake Carme St. Francoi 18, 37N, 4l 2.7 (@]
Lake Killarney Iron 01, 33N, 4E 613 28.4
*Lake Marseille: St. Francoi 29, 37N, 4l 2.4 O
Lake Niangua Camden 19, 37N, 17W 690 9.8
Lake Of The Ozark Camdel 19, 40N, 15V 15.¢€ E
Lake Shayne Washington 25, 37N, 3E 267 130
Lake Springfielt Green 19, 28N, 21V 19.¢ E
Lake Taneycomo Taney 8, 23N, 20W 787 3.3
*Little Prairie Lake Phelp: 21, 38N, 7V 8.€ M
Loggers Lake Shannon 10, 31N, 3W 224 35
Lower Taum Sauk Lal Reynold: 33, 33N, 2I 3.8 M
Macs Lake (Ziske) Dent 17, 34N, 5W 550 117. E
McCormick Lake Oregot 24, 25N, 4V 0.7 (@]
Mcdaniel Lake Greene 26, 30N, 22W 465 117. E
*Miller Lake Carte 1, 27N, 1t 7.2 M
Monsanto Lake St. Francois 19/20, 36N, 5E 2.2 (e}
Nims Lake Madisor 24, 34N, 6l 5.€ M
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Site Nami County Locatior Years Secch’ TP® TN® chla® Trophic
Noblett Lake Douglas 25, 26N, 11W 8 26 16 231 42 M
Norfork Lake Ozarl 21N, 12W 6 1.7 23 631 6.2 M
Palmer Lake Washington 22, 36N, 1E 1 2.1 8 199 1.8 0
Peaceful Valley Lak Gasconac 25, 42N, 6V 12 1.2 37 84z 29.z E
*Pomme De Terre Lake Hickory/Polk 2, 36N, 22W 24 71 28 568 16.1 E
Pomona Lke Howell 26, 26N, 9V 1 50 60t 10.C E
Ripley Lake Ripley 10, 23N, 1E 7 1.7 28 719 21.2 E
Roby Lak Texas 34/35, 33N, 11V 9 21 17 427 4.€ M
Shawnee Lake Dent 17, 34N, 05W 8 1.8 26 553 19.6 E
Shepard Mountain Lal Iron 01, 33N, 03! 1 1.2 32 454  21.¢c E

Sims Valley Lake Howell 17, 27N, 08W 9 11 26 498 34 M
Stockton Lak Ceda 15, 34N, 26V 24 27 14 44c 6.€ M
Sunnen Lake Washington 04, 37N, O1E 13 2.7 13 282 6 3 M
Table Rock Lak Stone 22, 22N, 22V 21 3.2 11 401 5.2 M
MISSISSIPPI LOWLANDS

Big Oak Lake Mississippi 14, 23N, 16E 2 0.6 44 53012.1 E
*Upper Big Lake Mississipp 28, 27N, 16l 2 0.2 33¢ 205(C 181 HE

years of Record

2secchi disk depth (m)

*Total Phosphorus (ug/L)

“Total Nitrogen (ug/L)

°Chlorophyll A (ug/L)

®Trophic State: O=Oligotrophic, M=Mesotrophic, E=Eagthic, HE=Hypereutrophic
*Unclassified Lake
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APPENDIX E — Other Waters Rated as Impaired and Beeved to be Impaired

The following list includes classified waters inddouri found to be impaired, but which do not dydbr

Section 303(d) listing. This list includes waterighvapproved TMDLs, waters where sufficient polduticontrol measures
are in place, waters which are impaired by measathesr than discrete pollutants, and other watdrisiwwere not
approved for 303(d) listing by the Clean Water Cagsion.

WBID Waterbody Si;rgp()r.ni.) County Cause Source Category
1746 | Big Bottom Cr. 0.6 Ste. Genevieve Ammoniaal ot Municipal PSD 4A
1746 | Big Bottom Cr. 15 Ste. Genevieve Low Dissdl@xygen Municipal PSD 4A
2074 | BigR. 55.6 Jefferson Lead (S&T) Mill Tailings 4A
1592 | Brushy Cr. 3.1 Texas Dissolved oxygen satumati Municipal PSD 4A
3118 | Buffalo Ditch 17.3 Dunklin Low Dissolved Oxyge Source Unknown 4A
3941 | Cave Spring Br. 0.4 Jasper Nitrogen, Total ustidal PSD 4A
640 Chariton R. 111.1 Putnam/Chariton ~ Eschericbiia c Rural NPS 4A
3168 | ChatCr. 21 Lawrence Zinc (W) Subsurfacedrtank, Mining 4A
1145 | Dry Auglaize Cr. 3.0 Laclede Cause Unknown urSe Unknown 4B
1145 | Dry Auglaize Cr. 1.0 Lacelede Low Dissolvedy@en Source Unknown 4B
811 E. Brush Cr. 11 Moniteau Low Dissolved Oxygen | Municipal PSD 4B
2737 | E.Fk. Black R. 0.5 Reynolds Aguatic Inv. Bioassessments Dam or Impoundment 4Q
3964 | East Whetstone Cr. 0.3 | Wright Ammonia, Total Municipal PSD 4A
883 Gabriel Cr. 13.6 | Morgan Low Dissolved Oxygen Municipal PSD 4B
430 Grand R. 8.0 Gentry Fishes Bioassessments @Glizeation 4C
1007 | Hinkson Cr. 7.6 Boone Cause Unknown Urban RiBtorm Sewers 4A
2681 | Jacks Fk. 75 Shannon Escherichia coli ggﬁ:gggflr\]ﬂﬂnﬁ)gglgll??nSD 4A
3374 | Jordan Cr. 2.0 Greene Aquatic Inv. Bioassestame Source Unknown 4A
3233 | Joyce Cr. 4.5 Barry Escherichia coli NonpSiatirce 4A
1438 | L. Lindley Cr. 3.7 Dallas Aquatic Inv. Bioassments| Source Unknown 4B
1381 | L.SacR. 37.0 Greene/Polk Escherichia coli npdint Source; Agriculture 4A
7314 | Lake Taneycomo 246.0a¢. Taney Dissolved oxggéuration| Dam or Impoundment 4A
7356 | Lamar Lake 148.0 ac Barton g%gg?é%?;ggzt'gzlon Nonpoint Source 4A
857 Long Br. 6.0 Johnson/Pettis Cause Unknown Sdunknown 4A
857 Long Br. 6.0 Johnson/Pettis Low Dissolved Oxyge Source Unknown 4A
1308 | Marmaton R. 35.7 Vernon Low Dissolved Oxygen uraRNPS 4A
2786 | McKenzie Cr. 6.3 Wayne Low Dissolved Oxygen nidipal PSD 4B
2787 | McKenzie Cr. 4.7 Wayne pH '\S"“”idpa' PSD; 4A

ource Unknown

1284 | Middle Fk. Tebo Cr. 3.0 Henry Total Dissoh&alids Coal Mining 4A
1234 | Monegaw Cr. 21 St. Clair Total Dissolved &sli Coal Mining 4A
1300 | Mound Br. 8.9 Bates Dissolved oxygen satunatioSource Unknown 4A

56 N. Fabius R. 13.2 Clark/Lewis Fishes Bioassentsne Channelization 4C
942 N. Moreau Cr. 10.9 Moniteau Low Dissolved Oxyge Source Unknown 4A
1031 | OsageR. 9.7 Miller Aquatic Inv. BioassessimenDam or Impoundment 4C
1387 | Pea Ridge Cr. 15 Greene Agquatic Inv. Bioassests| Source Unknown 4C
1444 | Piper Cr. 5.3 Polk Aquatic Inv. Bioassessmeng&ource Unknown 4A
3232 | Pogue Cr. 25 Barry Escherichia coli Rural NPS 4A
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WBID Waterbody Si;rgp()r.ni.) County Cause Source Category
2128 | Pond Cr. 1.0 Washington Sedimentation/Silatio Mill Tailings 4A
2128 | PondCr. 1.0 Washington Zinc (W) Mill Tailings 4A
2859 | SalineCr. 17 Madison Nickel (W) Mine Tailing 4A
1319 | Second Nicolson Cr. 4.5 Barton Sulfates Adide Drainage 4A
2120 | Shibboleth Br. 3.0 Washington Lead (S) Milllifgs 4A
2120 | Shibboleth Br. 3.0 Washington Zinc (S) Milliliregs 4A
3230 | Shoal Cr. 15.7 Barry/Newton Fecal Coliform Noint Source 4A
1870 | Spring Cr. 5.1 Dent Low Dissolved Oxygen Mipat PSD 4A
1870 | Spring Cr. 51 Dent Solids, Suspended/Bedlopdunicipal PSD 4A
710 Stinson Cr. 1.9 Callaway Low Dissolved Oxygen M:&'f;??!;ﬁ%gn 4A
3822 | Town Br. 25 Polk Cause Unknown Source Unknown 4A
3822 | Town Br. 11 Polk Total Suspended Solids MipaicPSD 4A
2850 | Trace Cr. 0.4 Madison pH Natural Sources 4A
1288 | Trib. M. Fk. Tebo Cr. 31 Henry pH Coal Mining 4A
1288 | Trib. M. Fk. Tebo Cr. 3.1 Henry Total Dissav@olids Coal Mining 4A
3940 | Trib. to Big Cr. 0.6 Iron Cadmium (W) Isnt?r.x/:vctjrmDr?s:cil,t%ermitte d 4A
3940 | Trib. to Big Cr. 0.6 Iron Zinc (W) Ind./Comm. Site 4A

Strmwitr Disch Permitte

1225 | Trib. to Big Otter Cr. 1.0 Henry pH Coal Migin 4A
3663 | Trib. to Indian Cr. 0.3 Washington Lead (W) bSurface, Hardrock, Mining 4A
2863 | Village Cr. 19 Madison Sedimentation/Siltatio Mill Tailings 4A
613 W. Fk. Locust Cr. 17.0 Sullivan Aquatic InvoBssessments  Source Unknown 4A
613 W. Fk. Locust Cr. 17.0 Sullivan Low Dissolvesy@en Source Unknown 4A
400 W. Fk. Sni-a-bar Cr. 9.1 Jackson Low Dissol@eggen Source Unknown 4A
7009 | Wyaconda Lake 9.0 ac. Clark Atrazine Crop Production,Crop Land 4A

or Dry Land

PSD = Point Source Discharge; NPS = Nonpoint Sou&e Sediment; T= Tissue; W = Water
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APPENDIX F — Potentially Impaired Waters

The following waters are those for which theredame indication that an impairment to some desighase may exist, but
the current data or information indicating the innpeent do not meet the data requirements set oiibgouri’'s Section 303(d)
Listing Methodology. The Department will make dfoe to conduct further monitoring on these watiersrder to determine
defensibly whether these impairments actually exist

WBID Water Body Name (msi.i/élec.) Potential Pollutant or Condition Category
2809 | Ackerman Ditch 141 Habitat Degradation 3B
334 Agee Cr. 4.8 Habitat Degradation 3B
2093 | AllenBr. 18 Fish Bioassessments/Unknown 3B
1799 | AppleCr. 44.8 Aquatic Macroinvertebrate Bioassessments/Umkno 2B
282 Arapahoe Cr. 8.0 Habitat Degradation 3B
2656 | Barren Fk. 2.0 Fish Bioassessments/Unknown 3B
148 Bean Br. 8.7 Habitat Degradation 3B
193 Bear Cr. 16.1 Habitat Degradation 3B
272 Bear Cr. 9.8 Habitat Degradation 3B
416 Bear Cr. 45 Habitat Degradation 3B
1015 | BearCr. 6.0 Fish Bioassessments/Unknown 3B
3266 | Beaver Br. 35 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
3265 | Beaver Br. 2.0 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
3267 | Beaver Br. 15 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
1509 | Beaver Cr. 5.7 Fish Bioassessments/Unknown 3B
145 Beaver Dam Cr. 5.0 Habitat Degradation 3B
137 Bee Cr. 5.8 Habitat Degradation 3B
273 Bee Cr. 294 Habitat Degradation 3B
3966 | Bee Fk. 5.9 Heavy Metals in Sediment 2B
2179 | Belew Cr. 7.0 Fish Bioassessments/Unknown and Low Dissolveggén 2B
220 Belleau Cr. 10.9 Habitat Degradation 3B
207 Big Cr. 17.7 Habitat Degradation 3B
205 Big Cr. 10.3 Habitat Degradation 3B
2647 | BigCr. 23.0 Fish and Aquatic Macroinvertebrate Bioasseatsfignknown 3B
180 Big Lead Cr. 5.0 Habitat Degradation 3B
441 Big Muddy Cr. 12.0 Habitat Degradation 3B
462 Big Muddy Cr. 10.9 Habitat Degradation 3B
461 Big Muddy Cr. 10.2 Habitat Degradation 3B
465 Big Rock Cr. 5.9 Habitat Degradation 3B
464 Big Rock Cr. 3.7 Habitat Degradation 3B
1608 | Bigelow's Cr. 5.0 Low Dissolved Oxygen 3B
124 Billys Br. 115 Habitat Degradation 3B
112 Black Cr. 21.8 Low Dissolved Oxygen 2B
2807 | Black R. Ditch 111 Habitat Degradation 3B
891 Blackwater R. 79.4 Habitat Degradation 3B
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Size

WBID Water Body Name (miJac) Potential Pollutant or Condition Category
7370 | Bluestem Lake 13.0 ac. Mercury (Fish Tissue) 3B
1983 | Brazil Cr. 13.9 Aquatic Macroinvertebrate Bioassessments/Umkno 3B

66 Bridge Cr. 8.4 Habitat Degradation 3B
70 Bridge Cr. 27.0 Habitat Degradation 3B
107 Brush Cr. 34 Habitat Degradation 3B
192 Brush Cr. 7.8 Habitat Degradation 3B
276 Brush Cr. 7.4 Habitat Degradation 3B
408 Brush Cr. 5.9 Habitat Degradation 3B
2056 | Brush Cr. 2.0 Fish Bioassessments/Unknown 3B
69 Brushy Cr. 45 Habitat Degradation 3B
167 Brushy Cr. 3.0 Habitat Degradation 3B
336 Brushy Cr. 121 Habitat Degradation 3B
377 Brushy Cr. 7.0 Habitat Degradation 3B
395 Brushy Cr. 2.2 Habitat Degradation 3B
438 Brushy Cr. 54 Habitat Degradation 3B
531 Brushy Cr. 8.1 Habitat Degradation 3B
7117 | Buffalo Bill Lake 45.0 ac. Mercury (Fish Tissue) 3B
3264 | Bullskin Cr. 4.9 Fish Bioassessments/Unknown 2B
363 Burr Oak Cr. 2.0 Habitat Degradation 3B
203 Butcher Cr. 1.0 Habitat Degradation 3B
1606 | Callaway Fk. 4.5 Fish Bioassessments/Unknown 3B
198 Camp Br. 4.0 Habitat Degradation 3B
197 Camp Cr. 6.0 Habitat Degradation 3B
196 Camp Cr. 6.3 Habitat Degradation 3B
491 Campbell Cr. 2.8 Habitat Degradation 3B
2820 | Cane Cr. Ditch 75 Habitat Degradation 3B
2560 | Caney Cr. 7.0 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
389 Carroll Cr. 9.4 Habitat Degradation 3B
209 Casmer Br. 15 Habitat Degradation 3B
476 Chapman Br. 19 Habitat Degradation 3B
7048 | City Lake #2 - Perry 7.0 ac. Atrazine 3B
117 Clear Cr. 4.7 Habitat Degradation 3B
292 Clear Cr. 13.0 Habitat Degradation 3B
390 Clear Cr. 135 Habitat Degradation 3B
433 Clear Cr. 6.0 Habitat Degradation 3B
2082 | ClearCr. 4.4 Fish Bioassessments/Unknown 3B
388 Clear Cr. 5.0 Habitat Degradation 3B
225 Cole Cr. 7.4 Habitat Degradation 3B
269 Contrary Cr. 10.0 Habitat Degradation 3B
132 Coon Cr. 11.8 Low Dissolved Oxygen 2B
187 Coon Cr. 13.2 Habitat Degradation 3B
208 Coon Cr. 9.2 Habitat Degradation 3B
410 Cottonwood Cr. 3.9 Habitat Degradation 3B
527 Cottonwood Cr. 4.3 Habitat Degradation 3B
1947 | Courtois Cr. 17 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
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Size

WBID Water Body Name (miJac) Potential Pollutant or Condition Category
247 Cow Br. 4.4 Habitat Degradation 3B
536 Crabapple Cr. 3.8 Habitat Degradation 3B
188 Crooked Cr. 4.0 Habitat Degradation 3B
330 Crooked Cr. 2.8 Habitat Degradation 3B
333 Crooked Cr. 4.0 Habitat Degradation 3B
201 Crooked Cr. 15 Habitat Degradation 3B
376 Crooked R. 7.5 Habitat Degradation 3B
371 Crooked R. 58.1 Habitat Degradation 3B
152 Cuivre R. 30.0 Bacteria 2B
2662 | Current R. 18.8 Mercury (Fish Tissue) 2B
443 Cypress Cr. 15.8 Habitat Degradation 3B
2616 | Cypress Ditch #1 9.7 Habitat Degradation 3B
144 Davis Cr. 8.8 Low Dissolved Oxygen 3B
255 Davis Cr. 35 Habitat Degradation 3B
253 Davis Cr. Ditch 6.7 Habitat Degradation 3B
539 Dead Oak Br. 1.0 Habitat Degradation 3B
320 Dicks Cr. 7.3 Habitat Degradation 3B
268 Dillon Cr. 4.8 Habitat Degradation 3B
2998 | Ditch #10 35 Mercury (Fish Tissue) 3B
3812 | Ditch #11 3.0 Habitat Degradation 3B
3813 | Ditch #16 11.2 Habitat Degradation 3B
2618 | Ditch #2 6.0 Habitat Degradation 3B
2617 | Ditch #2 3.2 Habitat Degradation 3B
2772 | Ditch #22 7.0 Habitat Degradation 3B
2773 | Ditch #23 5.8 Habitat Degradation 3B
2077 | Ditch Cr. 1.8 Fish Bioassessments/Unknown 3B
2776 | Ditch to Black R. 10.7 Habitat Degradation 3B
2770 | Ditch to Black R. 95 Habitat Degradation 3B
2619 | Ditch to Ditch #2 15 Habitat Degradation 3B
510 Dog Cr. 5.7 Habitat Degradation 3B
182 Dry Br. 51 Habitat Degradation 3B
3418 | DryCr. 9.3 Fish Bioassessments/Unknown 3B
1862 | Dry Fk. 23.3 Aquatic Macroinvertebrate Bioassessments/Umkno 3B
288 E. Br. Elkhorn Cr. 4.7 Habitat Degradation 3B
257 E. Br. Squaw Cr. 4.2 Habitat Degradation 3B
3107 | E.Ditch#1 22.0 Low Dissolved Oxygen 3B
463 E. Fk. Big Muddy Cr. 2.0 Habitat Degradation 3B
373 E. Fk. Crooked R. 6.4 Habitat Degradation 3B
386 E. Fk. Fishing R. 12.9 Aquatic Macroinvertebrate Bioassessments/Umkno 3B
467 E. Fk. Grand R. 6.5 Habitat Degradation 3B
1926 | E.Fk. Huzzah Cr. 2.0 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
428 E. Fk. L. Blue R. 3.7 Habitat Degradation 3B
249 E. Fk. L. Tarkio Cr. 17.8 Habitat Degradation 3B
497 E. Fk. Lost Cr. 10.0 Habitat Degradation 3B
932 E. Fk. Postoak Cr. 12.2 Habitat Degradation 3B
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Size

WBID Water Body Name (miJac) Potential Pollutant or Condition Category
398 E. Fk. Shoal Cr. 29 Habitat Degradation 3B
402 E. Fk. Sni-a-bar Cr. 9.6 Habitat Degradation 3B
2085 | EboCr. 1.6 Fish Bioassessments/Unknown 3B
414 Edmondson Cr. 1.9 Habitat Degradation 3B
130 Elk Fk. Salt R. 7.7 Habitat Degradation 3B
287 Elkhorn Cr. 11.8 Habitat Degradation 3B
149 Elm Br. 3.0 Habitat Degradation 3B
331 Elm Grove Br. 4.2 Habitat Degradation 3B

55 Fabius R. 3.5 Habitat Degradation 2B
3370 | Fassnight Cr. 2.8 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
1705 | Fee Fee Cr. (old) 1.0 Habitat Degradation 3B
1605 | Femme Osage Cr. 8.2 Mercury (Fish Tissue) 3B
375 Fire Br. 54 Habitat Degradation 3B
318 First Cr. 4.7 Habitat Degradation 3B
143 Fish Br. 1.9 Habitat Degradation 3B
129 Flat Cr. 135 Habitat Degradation 3B
471 Fletchall Cr. 4.0 Habitat Degradation 3B
289 Florida Cr. 8.4 Habitat Degradation 3B
114 Floyd Cr. 51 Habitat Degradation 3B
135 Galbreath Cr. 5.8 Habitat Degradation 3B
3373 | Galloway Cr. 3.2 Agquatic Macroinvertebrate Bioassessments and pH 3B
407 Garrison Fk. 6.8 Habitat Degradation 3B
1496 | Gasconade R. 11.2 Fish Bioassessments/Unknown 3B
532 Goose Cr. 4.4 Habitat Degradation 3B
456 Goose Cr. 2.4 Habitat Degradation 3B

72 Grassy Cr. 19.8 Habitat Degradation 3B
7161 | Green City Lake 57.0 ac. Mercury (Fish Tissue) 3B
233 Greys Lake 5.2 Habitat Degradation 3B
321 Grove Cr. 3.3 Habitat Degradation 3B
3204 | Grove Cr. 29 Lead and Zinc in Sediment 2B
2615 | Harviell Ditch (#3) 16.2 Habitat Degradation 3B
285 Hayzlett Br. 2.4 Habitat Degradation 3B
2181 | Heads Cr. 2.7 Fish Bioassessments/Unknown 2B
266 Hickory Cr 1.0 Habitat Degradation 3B
186 Hickory Cr. 6.6 Habitat Degradation 3B
308 Hickory Cr. 1.2 Habitat Degradation 3B
335 Hickory Cr. 15 Habitat Degradation 3B
442 Hickory Cr. 2.8 Habitat Degradation 3B
490 Hickory Cr. 3.0 Habitat Degradation 3B
229 High Cr. 3.7 Habitat Degradation 3B
228 High Cr. Ditch 5.7 Habitat Degradation 3B
307 Highly Cr. 3.9 Habitat Degradation 3B
350 Holland Br. 3.0 Habitat Degradation 3B
351 Holtzclaw Cr. 2.0 Habitat Degradation 3B
338 Honey Cr. 6.7 Habitat Degradation 3B
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Size

WBID Water Body Name (miJac) Potential Pollutant or Condition Category
509 Honey Cr. 8.3 Habitat Degradation 3B
919 Honey Cr. 7.0 Habitat Degradation 3B
127 Hoover Cr. 7.2 Habitat Degradation 3B
306 Huff Cr. 2.0 Habitat Degradation 3B
435 Hurricane Br. 18 Habitat Degradation 3B
432 Indian Br. 3.8 Habitat Degradation 3B
211 Indian Camp Cr. 3.3 Habitat Degradation 3B
62 Indian Cr. 35 Habitat Degradation 3B
171 Indian Cr. 20.0 Habitat Degradation 3B
477 Indian Cr. 3.2 Habitat Degradation 3B
1999 | Indian Cr. 21.4 Temperature 3B
234 lowa Ditch 2.8 Habitat Degradation 3B
494 Irvins Br. 3.3 Habitat Degradation 3B
485 Island Cr. 8.9 Habitat Degradation 3B
286 Jenkins Cr. 7.2 Habitat Degradation 3B
1719 | Joachim Cr. 30.2 Lead in Sediment 2B
184 Johns Br. 1.3 Habitat Degradation 3B
3968 | Jones Br. 0.0 VOCs in sediment 3B
275 Jordan Br. 7.2 Habitat Degradation 3B
329 Jordan Cr. 14 Habitat Degradation 3B
3374 | Jordan Cr. 3.8 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
384 Keeney Cr. 49 Habitat Degradation 3B
516 Kettle Cr. 0.8 Habitat Degradation 3B
263 Kimsey Cr. 25 Habitat Degradation 3B
262 Kimsey Cr. 0.8 Habitat Degradation 3B
264 Kimsey Cr. 6.7 Habitat Degradation 3B
2171 | Koen Cr. 1.0 Fish Bioassessments/Unknown 3B
194 L. Bear Cr. 4.0 Habitat Degradation 3B
424 L. Blue R. 4.3 Habitat Degradation 3B
118 L. Crooked Cr. 4.7 Habitat Degradation 3B
223 L. Dardenne Cr. 51 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
79 L. Fabius R. 36.4 Habitat Degradation 3B
3591 | L.FoxCr. 0.7 Fish Bioassessments/Unknown 3B
39 L. Fox R. 19.8 Aquatic Macroinvertebrate Bioassessments/Uwkno 3B
181 L. Lead Cr. 4.0 Habitat Degradation 3B
1619 | L.LostCr. 15 Fish Bioassessments/Unknown 3B
814 L. Moniteau Cr. 51 Fish Bioassessments/Unknown 3B
440 L. Muddy Cr. 4.1 Habitat Degradation 3B
120 L. Otter Cr. 6.2 Habitat Degradation 3B
526 L. Otter Cr. 3.0 Habitat Degradation 3B
165 L. Sandy Cr. 6.0 Habitat Degradation 3B
404 L. Sni-a-bar Cr. 75 Habitat Degradation 3B
403 L. Sni-a-bar Cr. 6.7 Habitat Degradation 3B
409 L. Tabo Cr. 9.2 Habitat Degradation 3B
250 L. Tarkio Cr. 154 Habitat Degradation 3B
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WBID Water Body Name (miJac) Potential Pollutant or Condition Category
251 L. Tarkio Ditch 6.6 Habitat Degradation 3B
328 L. Third Fk. Platte R. 26.0 Habitat Degradation 3B
53 L. Wyaconda R. 75 Habitat Degradation 3B
52 L. Wyaconda R. 7.4 Habitat Degradation 3B
359 Lake Cr. 5.7 Habitat Degradation 3B
431 Lake Cr. 3.3 Habitat Degradation 3B

7035 | Lake Tom Sawyer 4.0 ac. Mercury (Fish Tissue) 3B
7100 | Lakewood Lakes 279.0 ac. | Mercury (Fish Tissue) 2B
507 Larry Cr. 1.2 Habitat Degradation 3B
179 Lead Cr. 75 Habitat Degradation 3B
178 Lead Cr. 1.0 Habitat Degradation 3B
515 Lick Fk. 9.8 Habitat Degradation 3B
514 Lick Fk. 5.7 Habitat Degradation 3B
280 Lincoln Cr. 7.4 Habitat Degradation 3B
452 Little Cr. 11.3 Habitat Degradation 3B
147 Littleby Cr. 16.0 Habitat Degradation 3B
533 Log Cr. 8.8 Habitat Degradation 3B
139 Long Br. 29.0 Habitat Degradation 3B
243 Long Br. 3.0 Habitat Degradation 3B
340 Long Br. 15.0 Aquatic Macroinvertebrate Bioassessments/Uwkno 3B
488 Long Br. 5.7 Habitat Degradation 3B
535 Long Cr. 3.3 Habitat Degradation 3B
1618 | LostCr. 3.8 Fish Bioassessments/Unknown 3B
1617 | LostCr. 6.4 Fish Bioassessments/Unknown 3B
466 Lotts Cr. 9.7 Habitat Degradation 3B
425 Lumpkin Cr. 0.5 Habitat Degradation 3B
267 Mace Cr. 5.8 Habitat Degradation 3B
7398 | Maple Leaf Lake 127.0 ac. | Mercury (Fish Tissue) 3B
1297 | Marais des Cygnes R. 32.0 Bacteria 2B
475 Marlowe Cr. 1.0 Habitat Degradation 3B
474 Marlowe Cr. 6.7 Habitat Degradation 3B
511 Marrowbone Cr. 13.9 Habitat Degradation 3B
1338 | McCarty Cr. 13.2 Habitat Degradation and pH 3B
214 McCoy Cr. 1.9 Low Dissolved Oxygen 2B
231 McElroy Cr. 3.0 Habitat Degradation 3B
324 McGuire Br. 54 Habitat Degradation 3B
7013 | Memphis Reservoir 39.0 ac. Temperature 3B
258 Middle Br. Squaw Cr. 3.0 Habitat Degradation 3B
472 Middle Fk. Grand R. 25 Habitat Degradation 3B
496 Middle Fk. Lost Cr. 8.0 Habitat Degradation 3B
245 Middle Tarkio Cr. 10.0 Habitat Degradation 3B
529 Mill Cr. 13 Habitat Degradation 3B
265 Mill Cr. 10.0 Habitat Degradation 3B
301 Mill Cr. 10.8 Habitat Degradation 3B
740 Millers Cr. 1.9 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
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134 Milligan Cr. 9.0 Habitat Degradation 3B
1544 | Mistaken Cr. 15 Unknown (Biological Data) 3B
483 Moccasin Cr. 26 Habitat Degradation 3B
302 Moss Br. 2.4 Habitat Degradation 3B
369 Moss Cr. 13.7 Habitat Degradation 3B
426 Mouse Cr. 15 Low Dissolved Oxygen 2B
343 Mozingo Cr. 5.1 Habitat Degradation 3B
128 Mud Cr. 175 Habitat Degradation 3B
541 Mud Cr. 6.7 Habitat Degradation 3B
538 Mud Cr. 45 Habitat Degradation 3B
537 Mud Cr. Ditch 3.5 Habitat Degradation 3B
291 Muddy Cr. 5.2 Habitat Degradation 3B
434 Muddy Cr. 3.7 Habitat Degradation 3B
492 Muddy Cr. 9.7 Habitat Degradation 3B
391 Muddy Fk. 8.4 Aquatic Macroinvertebrate Bioassessments/Unknow 3B

59 N. Fabius R. 1.0 Habitat Degradation 3B
65 N. Fk. M. Fabius R. 28.2 Habitat Degradation 3B
58 N. Fk. N. Fabius R. 9.0 Habitat Degradation 3B
113 N. Fk. Salt R. 17.2 Habitat Degradation 3B
540 N. Mud Cr. 6.2 Habitat Degradation 3B
49 N. Wyaconda R. 9.2 Habitat Degradation 3B
126 Narrows Cr. 2.6 Habitat Degradation 3B
277 Naylor Cr. 1.0 Habitat Degradation 3B
2752 | Neals Cr. 3.2 Nickel in Sediment 2B
392 New Hope Cr. 55 Habitat Degradation 3B
309 Nichols Cr. 4.6 Habitat Degradation 3B
3811 | North Branch Wilsons Cr. 3.8 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
344 Norvey Cr. 9.3 Habitat Degradation 3B
175 Nulls Cr. 5.8 Habitat Degradation 3B
261 Old Ch. L. Tarkio Cr. 8.3 Habitat Degradation 3B
260 Old Ch. L. Tarkio Cr. 53 Habitat Degradation 3B
240 Old Ch. Nishnabotna R. 3.0 Habitat Degradation 3B
238 Old Ch. Nishnabotna R. 13.7 Habitat Degradation 3B
513 Old Chan. Grand R. 3.1 Habitat Degradation 3B
517 Old Chan. Grand R. 25 Habitat Degradation 3B
512 Old Chan. Grand R. 15.2 Habitat Degradation 3B
284 Old Chan. Nodaway R. 10.0 Habitat Degradation 3B
294 Old Chan. Nodaway R. 1.2 Habitat Degradation 3B
295 Old Chan. Nodaway R. 2.0 Habitat Degradation 3B
297 Old Chan. Nodaway R. 15 Habitat Degradation 3B
298 Old Chan. Nodaway R. 1.0 Habitat Degradation 3B
299 Old Chan. Nodaway R. 25 Habitat Degradation 3B
300 Old Chan. Nodaway R. 3.7 Habitat Degradation 3B
304 Old Chan. Nodaway R. 25 Habitat Degradation 3B
305 Old Chan. Nodaway R. 2.8 Habitat Degradation 3B
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311 Old Chan. Nodaway R. 1.0 Habitat Degradation 3B
325 Old Chan. Platte R. 3.4 Habitat Degradation 3B
326 Old Chan. Platte R. 22 Habitat Degradation 3B
332 Old Chan. Platte R. 4.0 Habitat Degradation 3B
341 Old Chan. Platte R. 5.0 Habitat Degradation 3B
348 Old Chan. Platte R. 1.0 Habitat Degradation 3B
368 Old Chan. Wakenda Cr. 3.0 Habitat Degradation 3B
1472 | Osage Fk. 69.0 Bacteria 2B
525 Otter Cr. 25 Habitat Degradation 3B
358 Palmer Cr. 2.8 Habitat Degradation 3B
357 Palmer Cr. 12.2 Habitat Degradation 3B
7441 | Palmer Lake 102.0 ac. | Mercury (Fish Tissue) 3B
460 Panther Cr. 4.8 Habitat Degradation 3B
521 Panther Cr. 5.0 Habitat Degradation 3B
176 Paris Br. 3.0 Habitat Degradation 3B
470 Peddler Cr. 3.0 Habitat Degradation 3B
469 Peddler Cr. 15 Habitat Degradation 3B
283 Pedlar Cr. 5.4 Habitat Degradation 3B
99 Peno Cr. 14.4 Low Dissolved Oxygen and Ammonia 3B
349 Pigeon Cr. 7.2 Habitat Degradation 3B
2813 | Pike Cr. Ditch 4.0 Habitat Degradation 3B
439 Pilot Grove Cr. 5.4 Habitat Degradation 3B
2692 | PineCr. 1.0 Fish Bioassessments/Unknown 3B
1728 | Plattin Cr. 19.9 Ammonia 2B
445 Polecat Cr. 111 Habitat Degradation 3B
2192 | Pomme Cr. 1.8 Habitat Degradation 3B
2127 | Pond Cr. 1.3 Zinc in sediment and sediment deposition 2B|
195 Poor Br. 3.0 Habitat Degradation 3B
313 Prairie Cr. 3.7 Habitat Degradation 3B
520 Rattlesnake Cr. 3.0 Habitat Degradation 3B
2037 | Red Oak Cr. 5.2 Low Dissolved Oxygen 2B
136 Reese Fk. 7.0 Habitat Degradation 3B
168 Reid Cr. 2.0 Habitat Degradation 3B
347 Riggin Br. 1.9 Habitat Degradation 3B
3827 | River des Peres 3.7 Chloride and Bacteria 3B
78 Rock Cr. 4.8 Habitat Degradation 3B
237 Rock Cr. 19.0 Habitat Degradation 3B
236 Rock Cr. 2.2 Habitat Degradation 3B
378 Rocky Fk. 4.0 Habitat Degradation 3B
382 Rollins Cr. 7.0 Habitat Degradation 3B
278 Rush Cr. 45 Habitat Degradation 3B
506 S. Big Cr. 5.6 Habitat Degradation 3B
108 S. Brush Cr. 2.0 Habitat Degradation 3B
921 S. Fk. Blackwater R. 5.7 Habitat Degradation 3B
293 S. Fk. Clear Cr. 6.0 Habitat Degradation 3B
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68 S. Fk. M. Fabius R. 13.0 Habitat Degradation 3B
67 S. Fk. M. Fabius R. 14.8 Habitat Degradation 3B
60 S. Fk. N. Fabius R. 115 Habitat Degradation 3B
77 S. Fk. S. Fabius R. 18.3 Habitat Degradation 3B
76 S. Fk. S. Fabius R. 7.9 Habitat Degradation 3B
542 S. Mud Cr. 3.8 Habitat Degradation 3B
51 S. Wyaconda R. 17.5 Habitat Degradation 3B

2190 | Saline Cr. 23 Low Dissolved Oxygen 3B
2189 | Saline Cr. 1.8 Low Dissolved Oxygen 3B
413 Salt Br. 5.7 Habitat Degradation 3B
455 Sampson Cr. 5.6 Habitat Degradation 3B
453 Sampson Cr. 135 Habitat Degradation 3B
290 Sand Cr. 4.9 Habitat Degradation 3B
206 Sand Run 2.0 Habitat Degradation 3B
183 Sandy Cr. 6.0 Habitat Degradation 3B
317 Second Cr. 115 Habitat Degradation 3B
385 Shackelford Br. 5.9 Habitat Degradation 3B
172 Shady Cr. 9.4 Habitat Degradation 3B
450 Shain Cr. 13.0 Habitat Degradation 3B
2865 | Shays Cr. 1.7 Heavy Metals in Sediment 3B
530 Sheep Cr. 1.0 Habitat Degradation 3B
397 Shoal Cr. 10.6 Habitat Degradation 3B
396 Shoal Cr. 10.3 Habitat Degradation 3B
518 Shoal Cr. 54.6 Habitat Degradation 3B
1934 | Shoal Cr. 7.7 Fish Bioassessments/Unknown 3B
3229 | Shoal Cr. 0.5 Bacteria 3B
519 Shoal Cr. Ditch 9.8 Habitat Degradation 3B
3244 | Silver Cr. 19 Lead and Zinc in sediment 2B
174 Sitton Br. 2.8 Habitat Degradation 3B
173 Sitton Br. 0.8 Habitat Degradation 3B
353 Smith Fk. 3.0 Habitat Degradation 3B
401 Sni-a-bar Cr. 4.3 Habitat Degradation 3B
2775 | Snyder Ditch 6.5 Habitat Degradation 3B
3369 | South Cr. 3.8 Aquatic Macroinvertebrate Bioassessments/Unkn@i, Bacteria 2B
3 South R. 16.3 Aquatic Macroinvertebrate Bioassessments/Umkno 3B
7187 | Spring Fork Lake 178.0 ac. | Nutrients 2B
3167 | Spring R. 1.0 Bacteria 3B
3159 | Spring R. 0.5 Heavy Metals in Sediment 3B
252 Squaw Cr. 21.0 Habitat Degradation 3B
1486 | Steins Cr. 16.6 Fish Bioassessments/Unknown 3B
2810 | Stillcamp Ditch 12.3 Habitat Degradation 3B
489 Stillhouse Br. 2.0 Habitat Degradation 3B
156 Sugar Cr. 11.0 Aquatic Macroinvertebrate Bioassessments/Uwkno 3B
271 Sugar Cr. 6.5 Habitat Degradation 3B
270 Sugar Cr. 3.0 Habitat Degradation 3B
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169 Sulphur Cr. 9.3 Habitat Degradation 3B
2867 | Sweetwater Br. 17 Lead in Sediment 3B
2866 | Sweetwater Br. 1.0 Heavy Metals in Sediment 3B
406 Tabo Cr. 8.4 Habitat Degradation 3B
405 Tabo Cr. 114 Habitat Degradation 3B
2509 | Tabor Cr. 5.6 Fish and Aquatic Macroinvertebrate Bioassessfignknown 3B
242 Tarkio R. 33.5 Habitat Degradation 3B
458 Thompson Br. 1.0 Habitat Degradation 3B
437 Thompson Cr. 1.6 Habitat Degradation 3B
3763 | Tiff Cr. 21 Fish Bioassessments/Unknown 3B
64 Tobin Cr. 8.0 Habitat Degradation 3B
239 Tr. to O. Ch. Nishnabotna K 0.9 Habitat Degradation 3B
241 Tr. to O. Ch. Nishnabotna R 2.0 Habitat Degradation 3B
365 Trib to Crabapple Cr. 13 Habitat Degradation 3B
473 Trib. M. Fk. Grand R. 14 Habitat Degradation 3B
125 Trib. M. Fk. Salt R. 1.0 Habitat Degradation 3B
274 Trib. to Bee Cr. 1.8 Habitat Degradation 3B
3967 | Trib. to Bee Cr. 0.5 Heavy Metals in Water and Sediment 3B
2674 | Trib. to Big Cr. 3.0 Fish Bioassessments/Unknown 3B
2923 | Trib. to Big Cr. 1.0 Heavy Metals in Sediment 3B
323 Trib. to Castile Cr. 1.2 Habitat Degradation 3B
393 Trib. to Clear Cr. 2.2 Habitat Degradation 3B
254 Trib. to Davis Cr. 3.0 Habitat Degradation 3B
374 Trib. to E. Fk. Crooked R. 4.8 Habitat Degradation 3B
429 Trib. to E. Fk. L. Blue R. 1.9 Habitat Degradation 3B
415 Trib. to Edmondson Cr. 31 Habitat Degradation 3B
504 Trib. to Grindstone Cr. 1.0 Habitat Degradation 3B
232 Trib. to High Cr. 2.0 Habitat Degradation 3B
3962 | Trib.to L. Blue R. 5.9 Habitat Degradation 2B
166 Trib. to L. Sandy Cr. 2.1 Habitat Degradation 3B
303 Trib. to Mill Cr. 18 Habitat Degradation 3B
2115 | Trib. to Mineral Fk. 2.0 Lead and Zinc in sediment 2B
411 Trib. to Missouri R. 53 Habitat Degradation 3B
370 Trib. to Moss Cr. 0.5 Habitat Degradation 3B
544 Trib. to Mud Cr. 2.0 Habitat Degradation 3B
545 Trib. to Mud Cr. 1.0 Habitat Degradation 3B
546 Trib. to Mud Cr. 0.8 Habitat Degradation 3B
3261 | Trib. to N. Indian Cr. 1.3 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
310 Trib. to Nichols Cr. 13 Habitat Degradation 3B
281 Trib. to Nodaway R. 1.0 Habitat Degradation 3B
522 Trib. to Panther Cr. 24 Habitat Degradation 3B
314 Trib. to Prairie Cr. 1.0 Habitat Degradation 3B
61 Trib. to S. Fk. N. Fabius R. 4.1 Habitat Degradation 3B
146 Trib. to S. Fk. Salt R. 0.5 Habitat Degradation 3B
2868 | Trib. to Sweetwater Br. 1.0 Lead in Sediment 3B
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524 Trib. to Turkey Cr. 1.0 Habitat Degradation 3B
500 Trib. to W. Fk. Lost Cr. 2.8 Habitat Degradation 3B
501 Trib. to W. Fk. Lost Cr. 26 Habitat Degradation 3B
481 Trib. to Wildcat Cr. 2.0 Habitat Degradation 3B
484 Trib. to Wildcat Cr. 2.0 Habitat Degradation 3B
73 Troublesome Cr. 4.8 Aguatic Macroinvertebrate Bioassessments/Unknow 3B
534 Tub Cr. 1.0 Habitat Degradation 3B
138 Turkey Cr. 3.3 Habitat Degradation 3B
199 Turkey Cr. 15 Habitat Degradation 3B
362 Turkey Cr. 35 Habitat Degradation 3B
486 Turkey Cr. 1.8 Habitat Degradation 3B
523 Turkey Cr. 25 Habitat Degradation 3B
2985 | Turkey Cr. 3.1 Low Dissolved Oxygen and Ammonia 3B
361 Turkey Cr. 4.7 Habitat Degradation 3B
7099 | Unity Village Lake #2 26.0 ac. Mercury (Fish Tissue) 3B
412 Van Meter Ditch 45 Habitat Degradation 3B
449 W. Fk. Big Cr. 18.0 Habitat Degradation 3B
380 W. Fk. Crooked R. 9.8 Habitat Degradation 3B
379 W. Fk. Crooked R. 6.6 Habitat Degradation 3B
185 W. Fk. Cuivre R. 23.9 Habitat Degradation 3B
177 W. Fk. Cuivre R. 42.4 Habitat Degradation 3B
499 W. Fk. Lost Cr. 11.7 Habitat Degradation 3B
929 W. Fk. Post Oak Cr. 12.8 Habitat Degradation 3B
367 W. Fk. Wakenda Cr. 7.8 Habitat Degradation 3B
366 W. Fk. Wakenda Cr. 3.3 Habitat Degradation 3B
230 W. High Cr. 2.8 Habitat Degradation 3B
246 W. Tarkio Cr. 9.6 Habitat Degradation 3B
244 W. Tarkio Cr. 1.2 Habitat Degradation 3B
364 Wakenda Cr. 10.6 Habitat Degradation 3B
360 Wakenda Cr. 29.2 Habitat Degradation 3B
2136 | Wallen Cr. 14 Aquatic Macroinvertebrate Bioassessments/Unknow 3B
1339 | Walnut Cr. 2.3 Low Dissolved Oxygen 3B
487 Walnut Fk. 4.3 Habitat Degradation 3B
505 Wamsley Cr. 1.7 Habitat Degradation 3B
2374 | Ward Br. 3.3 Agquatic Macroinvertebrate Bioassessments/Unkn@i, Bacteria 2B
7072 | Waukomis Lake 76.0 ac. Mercury (Fish Tissue) 3B
459 Weldon Br. 4.4 Habitat Degradation 3B
503 Wheeler Cr. 2.4 Habitat Degradation 3B
200 Whitcomb Br. 25 Habitat Degradation 3B
346 White Cloud Cr. 12.8 Habitat Degradation 3B
190 White Oak Cr. 2.6 Habitat Degradation 3B
454 White Oak Cr. 9.0 Habitat Degradation 3B
259 Wildcat Cr. 4.0 Habitat Degradation 3B
482 Wildcat Cr. 7.4 Habitat Degradation 3B
480 Wildcat Cr. 6.2 Habitat Degradation 3B
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387 Williams Cr. 9.1 Habitat Degradation 3B
381 Willow Cr. 6.5 Habitat Degradation 3B
498 Willow Cr. 1.0 Habitat Degradation 3B
543 Willow Cr. 15 Habitat Degradation 3B
122 Winn Br. 5.0 Habitat Degradation 3B
191 Wolf Cr. 45 Habitat Degradation 3B
47 Wyaconda R. 42.2 Bacteria 2B
210 Yeater Br. 2.6 Habitat Degradation 3B
448 Zadie Cr. 5.3 Habitat Degradation 3B
479 Zounds Cr. 3.0 Habitat Degradation 3B




Missouri Integrated Water Quality Report and Sett®3(d) List, 2014
Missouri Department of Natural Resources

APPENDIX G — Responsiveness Summary

As described in Part E of this documethie Department provided several opportunitiestierdgublic to

participate in the development of the 2016 LMD &0d4 Section 303(d) list. The public comment b fir
the proposed 2014 Section 303(d) List and 2016 L3 opened on October 15, 2013 and closed January
31, 2014. During the public comment period, th@&tment held two public information sessions, ane
public hearing. The Department responded to atirmnt questions and comments received duringptiisdic
comment period.

Public comments received regarding the SectionddQ36t and the Department’s responses are inclingee.
Summaries of each availability session are alswviged here. Public comments regarding the 2016 LMID
be posted to the Department’s Section 303(d) Lé&dtsite
(http://www.dnr.mo.gov/env/wpp/waterquality/303d.Ntat a later date.
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The Missouri Department of Natural Resources paottediraft 303(d) list for public comment.
The Department accepted written comments from @cttb, 2013 through January 31, 2014.

Below is a summary of the public comments receregrarding the Proposed 2014 303(d) List
of Impaired Waters. All original written commentd| also be saved to the public
administrative record file and available from thepgartment’s website.

General 303(d) Listing Comments
St. Louis Metropolitan Sewer District (MSD)

Submitted a comment that water bodies currentlgdisis impaired for water quality
standards that are changing or may be changirtteingar future (e.g., chloride,
ammonia, losing stream bacteria, dissolved oxyged,nutrients), should be considered
a low priority for TMDL development.

MDNR Response and Action:

Currently, the Total Maximum Daily Load (TMDL) pragn develops the TMDL
schedule that is submitted to the U.S. Environmiéhiatection Agency (EPA) annually.
This comment will be shared with the TMDL prograaifs

Newman, Comley and Ruth submitted the following ozents:

Encourages the Department and the Clean Water Cssianito remove all proposed
nutrient impaired lake listings from the 303(d} lis their entirety [including specific
lakes exceeding nutrient criteria previously appby the EPA]. The approved
criterion is not science based and not tied taatteenment of beneficial uses.

MDNR Response:

Table M of the 10 CSR 20-7.031 provides a listvefity-five lakes that have site specific
nutrient criteria. The proposed nutrient critefiar lakes, with the exception of Table M
lakes, were disapproved by EPA. Currently, theeeapproximately 37 lakes that are
proposed on the 2014 303(d) List of impaired wat@raenty-eight of those lakes are
listed as impaired for mercury in fish tissue, whine lakes are listed for nutrient
impairments (total nitrogen, total phosphorus ama’blorophyll a). Because the Table
M lakes maintain water quality criteria, the Depaknt is required to complete water
guality assessments on these waters.

The proposed 303(d) list has a column for the ‘tgalit” and “source.” In some
instances, the pollutant is unknown. In previo03(8) lists, the Department used the
term “unknown” under the pollutant column, but @ntly is including “fishes
bioassessments” (see Buffalo Creek example). Bt@ssessments are a type of
monitoring or test that is performed to supportithpairment decision. In the case of
bioassessments where the pollutant is sometimesouwnk the pollutant column should
(at minimum) include the word “unknown” in the pgtnt column as follows “Unknown
— fishes bioassessment.”

MDNR Response and Action:
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The Department agreed and revisions were madeetpribposed 2014 303(d) List
following the November 2013 Public Availability meg to include “Unknown/Aquatic
Macroinvertebrates Bioassessments - to the poltdalumn. “Unknown” was also
added to the four Fish Bioassessments proposedeo(14 303(d) List.

303(d) listing should be supported by transpamemt,oducible, and independently
verifiable information and assessments of dataityual he information provided on the
303(d) listing worksheets for each impaired watashbis insufficient to make an
independent assessment of the quality of the datglused to support impairment
determinations.

MDNR Response and Action:

The Department tries to present information in@ac) concise manner that allows for
transparency. The Department agrees additionalagiion could be added to the
assessment worksheets, within the listing methggalocument (LMD) and/or 303(d)
web site.

Water quality data and aquatic macroinvertebratéadand reports can be accessed from
the Department’s website. This information hasteeilable from the Department’s
website for a number of years, but may not beeelwkhown or easily located. The
web links have been provided here for referencevaitidbe added to the LMD and

303(d) website.

* Weblink to the Department’s on-line searchable \W@teality Assessment Database.
http://dnr.mo.gov/mocwis_public/wga/waterbodySeatch

* Weblink to the Department’s Environmental ServResyram, Water Quality
Monitoring Section. From the below link, you Mifid links to Aquatic
Macroinvertebrates Bioassessment Reports, andnendatabase.
http://dnr.mo.gov/env/esp/wgm/biologicalassessnietnis

If information is unclear, the public may contdeetDepartment for additional

information through an Open Record Sunshine Reque&trmation on how to make an

Open Records Request can be found on the Depattmestisite:
http://www.dnr.mo.gov/sunshinerequests.htm.

Water Body Specific Comments
Bee Tree Lake (WBID 7309)

MSD submitted a comment regarding the mercury inmpant for Bee Tree Lake. They suggest
since the mercury impairment results from atmosplogposition and given the widespread
nature of the problem and diffuse source, the Oepant should consider the development of a
TMDL be low or medium priority.

MDNR Response and Action:

Currently, the TMDL program develops the TMDL sahedhat is submitted to EPA
annually. This comment will be shared with the TMidogram staff.

Big Creek (WBID 2673)
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The Missouri Department of Conservation (MDC) suted a comment regarding the
10% rule assessment on Big Creek. It was recometkridr consistency, the binomial
method should be followed.

MDNR Response:

Big Creek was first listed as impaired during ti 2 listing cycle for low dissolved
oxygen resulting from unknown sources. The iniiséihg was based upon 45 samples
collected between 2000 and 2008 by the Nationak Barvice. Since the original
listing, additional samples have been collectedvmtimg a total of 63 samples to be
utilized for data analysis. Twenty-four additiosaimples were collected between 2009
and 2011 (noting no exceedences within this timad). Based upon the entire 87
sample data set (sample size greater than 30yéugiéncy of exceedence of the
dissolved oxygen standard was less than 10%. Tdrerea binomial method was not
required, and Big Creek was requested to be deliste

Brush Creek (unclassified tributary), Blue RiverBW 0419 and 0418), Line Creek (WBID
3575), Shoal Creek (WBID 0397), East Fork Shoak&€i@VBID 0398), Wilsons Creek (WBID
2375), North Branch Wilsons Creek (WBID 3745), &orcCreek (WBID 3374), and Jones
Branch (unclassified tributary of Pearson Creek)

EPA submitted comments regarding the above stretatiag urban stream monitoring
completed by the U.S. EPA Region VII Environmer8alvices Division has identified
streams that should be listed for toxic bottom msetts according to the state’s
methodology. Majority of the data is available ®hRORET and from KCWaters.org or
can be provided by EPA.

MDNR Response:

The Department has downloaded the data provide8R# into the Department’s water
guality assessment database. However, due togiamd receipt of the data, the
Department does not have adequate time to assestath and allow appropriate time
for stakeholder review, discussion, and commehe Oepartment requests the
assessment and/or listing of these streams be @ustipuntil the 2016 listing cycle.
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Center Creek (WBID 3203)

EPA submitted a comment regarding Center Creelngttlie impairment for zinc is
covered by a TMDL.

MDNR Response and Action:

The Department agrees. The information in the Depant’s database will be corrected
for Center Creek and it will be removed from thegmsed 303(d) list.

Chat Creek (WBID 3168)

EPA submitted comments on Chat Creek stating th® I ldroposed to delist the stream
is for cadmium and not zinc. Therefore, this waikedy should remain on the 303(d) list
for cadmium.

MDNR Response:

The data for Chat Creek was evaluated as per tid 20MD. There was only one
exceedence of cadmium during stable flow conditiotise last three years of data, and
thus it was not listed as impaired. However, titeutary that delivers most of the
cadmium and zinc to Chat Creek is Baldwin Park Tualoy, which is on the proposed
2014 303(d) List for cadmium.

Coldwater Creek (WBID 1706)

EPA submitted a comment regarding Coldwater Crésting that not all available data
was assessed. Additional chloride samples aréad@iand should be included in the
assessment. The chloride concentration on 2/21/2@%274 mg/L which exceeds the
chronic water quality criterion. This data is dable from the Department’s website data
search sitehttp://www.dnr.mo.gov/mocwis_public/wqa/waterbodg8#.do ). With the
sample taken on 1/5/2010 identified in the assessameadsheet for this water body,
there was more than one exceedance of the chrblugde criterion in the last three
years.

MDNR Response and Action:

The Department agrees this was an assessment eftag.additional chloride samples
were included in the data set and reassessed.

Fox Creek (WBID 1842) and Dardenne Creek (WBID 0221
EPA submitted a comment regarding Fox Creek agkithg unknown listing from 2012
is being replaced with an aquatic macroinvertelvaiassessment.

MDNR Response:
Yes.

Grindstone Creek (WBID Hinkson1009), Hinkson CréaBID 1008), and Hominy Creek
(wBID 1011)

The City of Columbia submitted a comment statirggydata used by the Department to
judge the streams as impaired for Grindstone Cidilkson Creek and Hominy Branch
to be old and does not believe the data is reptatbes of current conditions due to
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removal of five wastewater treatment plants fromwhatershed since 2004. In addition,
the proposed 303(d) list assumes the sources qidlhgants E. coli)) are due to urban
and rural nonpoint sources, and storm sewers. Cittyeof Columbia states that since
there is no solid proof of the sources, the sousbesild be listed as “unknown.”

MDNR Response:

Grindstone Creek was first listed as impaired foc&li during the 2006 listing cycle. A
water body will be maintained on the impaired watkst until significant improvements
have been completed in the watershed that addréssespairment, and follow-up
monitoring has been completed and data analysisatels the beneficial use(s) is(are)
now being met. At that time, the Department veitjuest the water body be delisted.

Hinkson Creek was first listed as impaired for &li during the 2010 listing cycle. As
previously discussed, a water body will be retainedhe impaired waters list until
significant improvements have been completed invtitershed that address the
impairment, follow-up monitoring has been commletend data analysis indicates the
beneficial use(s) is(are) being met. At that tithe, Department will request the water
body be delisted.

Hominy Branch was first listed as impaired for Bliduring the 2012 listing cycle. As
previously discussed, a water body will be mairgdion the impaired waters list until
significant improvements have been completed invtitershed that addresses the
impairment, follow-up monitoring has been commletend data analysis indicates the
beneficial use(s) is(are) now being met. At timaef the Department will request the
water body be delisted.

Please provide the Department with the date theevester treatment facilities were
taken off-line along with their locations. If watguality data analysis indicates
improvement resulting from the removal of thesdifi@s, and the beneficial use is now
being met, then the Department will request theemabdy be delisted for E. coli
impairment during the 2016 listing cycle.

The presence of E. coli is an indicator of fecaitamination. E. coli is present in the
intestines of warm blooded animals which is reldtedoth point or nonpoint sources.

In the absence of known point sources in the wiaéelsnonpoint sources are considered
the major contributing factor to fecal contaminatioNonpoint source pollution can
occur from several diffuse sources and cannot heppinted to one single contributor.
Aerial photos of the watershed are referenced terd@ne the major landuses
contributing to the impairment.

As part of its adaptive management approach, thealement is currently collecting
samples from all three of the aforementioned steeaihe data collection efforts are still
occurring and the data will be available and asseisduring the 2016 listing cycle. To
aid in the assessment process, the Department sexjurdormation regarding the
management practices that have been implemented #iase streams were initially
listed as impaired. This will help the Departmantlerstand any improvements that may
be indicated through data analysis and will provatided justification to request the
water bodies be delisted for E. coli impairments.

Hays Creek (WBID 0097) and Dry Fork (WBID 3178)
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EPA submitted comments regarding Hays Creek and/ork. EPA reviewed the
biological assessment worksheets and stated &tatisignificance was not calculated to
show that reference streams in the same ecoregierssignificantly larger. In addition,
the state used control streams instead of theemaderstreams identified in Table | as
directed in the state’s water quality standards.

MDNR Response:

Over the last couple years, the Department hascagielab (MDNR) biologist to
monitor 2nd order to small 3rd order streams torgaibetter understanding of an
impairment or extent of impairment. These strearasoften smaller than the reference
streams listed in Table | of 10 CSR 20-7.031. rtteoto make an appropriate and
accurate stream comparison, it is extremely impurta assess small streams against
others of similar size and features. Thereforeesd small control streams are chosen
based upon similar Valley Stream Types (VST) chiaratics as the study stream. The
Department biologist thoroughly reviews the VSTatdase and ground-truths all the
control streams. The Department is confident #iie(MDNR) biologists are competent,
and are appropriately selecting control streamstigh thorough investigation and
comparison using the best available methods (V&®ULgl-truthing, etc.).

Koen Creek (WBID 2171)

EPA submitted a comment on Koen Creek assessmehksheet. The 1995 EPA
REMAP was discounted because of questions aboguésty. This data should be
considered valid. If there is no additional datahange the assessment, then this water
should remain on the 303(d) list.

MDNR Response:

The Department chose not to use the REMAP fish comtyrdata because the collection
method differed somewhat from the methods useduelbigAM program, and the
Department was concerned the differences may hadai effect on the 1Bl scores. The
Department also had some concerns that despitgylzethird order stream, there was
very little water in this stream most of the year.

Little Beaver Creek (WBID 1529)

EPA submitted a comment regarding Little Beavere&muestioning if both sediment
and macroinvertebrate community impairments shbaldn the 303(d) list.

MDNR Response:

There is significant amount of fine sediment ddmosdownstream of the Smith Sand and
Gravel site, and the Department is assuming thiseseason for the low macroinvertebrate
scores.

Little Blue River (WBID 0422)

The City of Independence submitted comments reggiitie proposed listing for Little
Blue River. It was mentioned that data collectgdhie USGS at 39th Street was not
provided on the assessment worksheets and thissdaailable from the USGS website.
In addition, the data summary sheet (assessmeksheet) indicates that a statistical
procedure was used to adjistcoli data to give greater weight to non-storm events,
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given the USGS data set was biased toward stormwditeenced sampling. The city
wanted to the let the Department know that exteneeobds of high flow can largely be
attributed to the upstream reservoir releasesstoomnwater runoff. Other information
and comments provided by the city related to TM2elopment considerations.

MDNR Response and Action:

The Department has re-assessed the water bodkéarto account the upstream
reservoir releases mentioned. The Department@svided an explanation of the
statistical adjustment procedures that were folldthe documents were provided to the
city of Independence on 01/23/2014 via e-mail gpondence). The assessment
outcome remains the same.

Regarding the USGS site at 39th Street: As mezdiaie Department will need to
obtain this information from the USGS website. Ewasv, it will take a considerable
amount of time to import the data into the Deparitisedatabase and reassess within
this public comment period. The Department woildel to include this data during the
2016 assessment cycle. However, with that saahrdmg to the LMD, the Department
will conduct a bacteriological assessment on thetmecent 3 years of data. Therefore,
the addition of the site data from 39th Street leetw2006-2009 will provide historical
information, but will not be used for assessmempgpses because of the availability of
newer information.

North Fork Cuivre River (WBID 0170), Williams Cre€WBID 3594), Burris Fork (0968),
Coldwater Creek (WBID 1706), Dardenne Creek (WBHE20 and WBID 0222), Dark Creek
(0690), Grand Glaize Creek (WBID 2184), Maline Gré&/BID 1709), Tributary to Big Otter
Creek (WBID 1225), and Watkins Creek (WBID 1225).

The EPA submitted comments regarding the use dbitie@mial probability calculations
for the above water bodies. EPA reviewed the assexst worksheets and stated the
assessments conducted on the above water bodiesyatezonsistent with the 2014
Listing Methodology Document procedures.

MDNR Response:

The Department has used the binomial probabilisgriution to assess the “ten percent
rule” pollutants with more than 30 samples. TheBement has done so because the
binomial is a better method than a straight tengeett calculation.

The Department only uses the last three years taf@aen evaluating toxics, however,
for “ten percent rule” pollutants, the Departmerdges older data as long as it appears to
remain representative of current conditions. Fastance, Coldwater Creek, the last
three years of data were assessed for chloridegwhe entire data set (182 data points)
for dissolved oxygen was used for the assessiMDNR requested clarification from
EPA: Should the state be only looking at the tlaste years of data for the “ten percent
rule” pollutants?

MDC submitted a comment regarding the delistin@afdenne Creek (WBID 0221 and
WBID 0222). It was recommended the new data besassl using the binomial
statistical method. MDC also recommends additiocoaiprehensive dissolved oxygen
monitoring be conducted.
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MDNR Response:

Both water body segments were listed for low diggbbxygen resulting from unknown
sources.

o Dardenne Creek WBID 0221 was originally listed mpaired during the 2010
listing cycle. The initial listing for WBID 0221as based upon approximately 58
data points collected between 2000 and 2009. Due 2014 listing cycle, no
additional data was available.

o Dardenne Creek WBID 0222 was originally listed dgrthe 2006 listing cycle.
The initial listing for WBID 0222 was based upondi2a points collected
between 2000 and 2005. For the 2008 listing cyap@roximately 25 additional
data points were available for assessment (20062008). During the 2014
listing cycle, no additional data was available.

Based upon the entire data set of each water bedment, it was determined that
neither water body segment exceeded the 10% ftierefore, according to the 2014
LMD, the binomial method was not necessary.

Additional monitoring is scheduled for Dardenne €keén the upcoming monitoring
year, which will include dissolved oxygen measurgmeThe new data will be assessed
to determine if conditions have changed sincedbkedata collection efforts.

North Fork Cuivre River (WBID 0170)

EPA submitted a comment regarding North Fork CuRmeer data collected from WBID
0170. The data collected from the North Fork CaiiRiver (WBID 0158) below the
confluence with Indian Creek (WBID 0171) shows Merth Fork Cuivre (WBID 0158)
is not impaired, but it does not show just causg tie upstream segment of the North
Fork Cuivre River (WBID 0170) is not impaired.

MDNR Response and Action:

The Department agrees. The North Fork Cuivre R{W#BID 0170) will be removed
from the proposed delist and retained on the 30B¢tpf impaired waters list until
additional data is collected.

Middle Fork of the Black River (WBID 2744)

Newman, Comley and Ruth provided a comment reggrtie aquatic macroinvertebrate
assessment. The listing worksheet indicated tipaimment is based on crayfish
densities at a site below Strother Creek. Howawegssessment of the impact of habitat
on crayfish density was presented. Sediment clignaiad water chemistry do not
indicate impairment, a USGS study on Middle Forliseents found 99 percent survival,
and the invertebrate assessment was 17. The wadightdence at this site points to
attainment of aquatic life beneficial use, andlisieng should be removed.

MDNR Response and Action:
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The Department agrees, the crayfish data suggestsifple impairment but the sediment
and water chemistry do not indicate acute/chrommbtems. The Department will place
the Middle Fork of the Black River (WBID 2744) iat€gory 2B until additional data is
available.

Newman, Comley and Ruth submitted a comment regguttie proposed listing of
Strother Creek. The bioassessment worksheet waglpd on the Department’s website
and wondered if the creek listing was in error.

MDNR Response and Action:

The Department inadvertently missed including thetiser Creek’s macroinvertebrate
assessment worksheet to the zip file located oBépartment’s website. Upon
notification, the worksheet was added to the welssid an electronic copy forwarded to
the commenter via e-mail communication.

Peruque Creek (WBID 0217 and 0218)

EPA submitted a comment regarding the Peruque Qlelelting. EPA indicated the
delisting for inorganic sediment is not accomparigdny data files showing inorganic
sediment is no longer exceeding the narrative kators In addition, there are no fish
assessment data provided on the Department’s wedbsithe newly listed impairments
on these two segments.

MDNR Response and Action:

The Department agrees. The sediment depositioksieets will be included on the
Department’s 303(d) website. The Department didmdude an assessment for the fish
community because the Department does not haveTdnelisting for Peruque Creek
was added to the list by the EPA and the ratiomads included in their final decision
document for one of the earlier 303(d) lists. Tibk bioassessment replaces the
inorganic sediment impairment.

Salt River below Clarence Cannon Dam (WBID 0091 ArRID 103)

The Department of Energy, Southwestern Power Adstiattion submitted a comment
regarding the proposed listing of the Salt RivdoweClarence Cannon Dam. The
Southwestern Power Administration stated the lategiBcation and watershed nonpoint
source loading should be listed as causes of thelissolved oxygen impairment in the
Cannon Dam Re-Regulation Pool. They also reghesthe Department implement a
site-specific dissolved oxygen water quality staddar the Cannon Dam Re-Regulation
Pool that is seasonally lower than 5.0 mg/L.

MDNR Response and Action:

The Department believes that listing the dam asthece is a more general term that
also includes the sources noted by the SouthweBtanuer Administration. The request
for site specific criteria will be forwarded to oMvater Quality Standards staff.

Table Rock Lake (WBID 7313)

The City of Branson submitted a comment regardaggcounty listed for Table Rock
Lake. The proposed 303(d) list shows the countffasey County.” However, only a
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small portion of the lake is located in Taney Couand wondered if the county should
be listed as “Stone County.”

MDNR Response:

When we assign GPS (UTM) data points for impaisd@$ we give the location of the
dam. If only an arm of the lake is impaired, we ldaive the downstream point of the
impairment and assume everything in the upstreaection from that point is impaired.
Since the location of the dam is in Taney Couhiyt, tcounty name is used.

Tiff Creek (WBID 3763)

MDC submitted a comment to suggest changing thistohg reason to be more
consistent with the worksheet statement “suspantpdirment — no habitat data.”

MDNR Response and Action:

The Department agrees with your comment regardiedriff Creek delisting comment.
The delisting comment will be revised to align with statement provided on the 2014
assessment worksheet

Troublesome Creek (WBID 0074)

EPA submitted comments on Troublesome Creek regguttie biological assessment
worksheet. EPA states that sediment is itselflafamt and if sediment is preventing the
stream biota from meeting full compliance, the watady should be 303(d) listed for
sediment.

MDNR Response:

The section of Troublesome Creek in question éslower gradient upland setting near the
upper end of the watershed. This portion of theash channel is developed in glacial till
and will naturally have a significant amount ofdisediments regardless of current landuse.
The Department views this as a natural conditiothefstream that limits habitat quality,
rather than a pollutant that can be abated. Beeaoisthis the Department believes it was
appropriate to re-categorize Troublesome Creek aatagory 4C.

Turkey Creek (WBID 3282)

EPA submitted a comment regarding the Turkey Casslessment worksheet. The
worksheet indicates impairment for lead in the whté not in the sediment.

MDNR Response:

The Department would like to clarify. There ar@tWrkey Creek assessment
worksheets: one covering WBIDs 3216 and 3217 locatdasper County, while the
other WBID 3282 is located in St. Francois CourlyBID 3216 and 3217 assessment
worksheet provides information on the impairmentdad in sediment, and WBID 3282
assessment worksheet provides information on thairment for lead in water.

Salt River (WBID 0103)

EPA submitted a comment regarding the Salt Rivéndacate there isn’t a dissolved
oxygen assessment sheet for this site.
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MDNR Response and Action:

The WBID was changed to 7556 and it should have heted on the new worksheet.
This worksheet will be updated and reposted orbigartment’s 303(d) website.

Shibboleth Branch (WBID 2119)

EPA submitted a comment regarding Shibboleth Braoc¢hdicate it has an EPA
approved TMDL for lead and zinc in sediment. ERA&vided a follow-up response
stating they commented in error. The TMDL was appd for a different segment of
Shibboleth Branch.

On 12/30/2013, EPA noted an error in their comméntsShibboleth Branch. The
approved TMDL segment for Shibboleth Branch istledaipstream of the proposed
impaired segment.

Weatherby Lake (WBID 7071)

The Kessinger Law Firm submitted a comment regartlfeatherby Lake, stating it does
not believe the lake should be classified as amgdtthe state because the Clean Water
Act does not apply to this lake under 33 U.S.C &13Weatherby is an artificial private
lake. There is no regular flow of water from thkd, and does not empty into any waters
of the United States (above or beneath ground} delieved the lake is not “navigable
waters” as defined under the Clean Water Act.

The lake owners conduct private testing of its w&ate a consistent basis to ensure the
water quality. The tests of the Department thigtagerwhelmingly on “nutrient data by
the University of Missouri” from 1996-2010 whichedikely inaccurate.

A request to the Department was made to removeVéntherby Lake from the list of
impaired waters, or as an alternative, providerimttion as to the Department’s
procedures to remove the Lake from the impaireckrgdist.

MDNR Response:

According to 10 CSR 20-7.031, Weatherby Lake isat88s and a Class L3 lake.
According to 10 CSR 20-7.031, a Class L3 lake iméé as “Other lakes which are
waters of the state. These include both publicandate lakes.” 10 CSR 20-7.031
further states Weatherby Lake has the followinggieded uses: Livestock and Wildlife
Watering, Protection of Warm Water Aquatic Life,nffan Health Fish Consumption,
Whole Body Contact Recreation- Category A, and i@#sny Contact Recreation.
Additional information can be found within the 18R 20-7.031. The Code of State
Regulations is available electronically from thessburi Secretary of State’s website
http://www.sos.mo.gov/adrules/csr/current/10csr2®f a.pdf

Because Weatherby Lake is considered waters atéite with assigned beneficial uses,
the Department is responsible for assessing théte#the lake to ensure the uses are
meeting water quality standards. Table M of 10 @BR.031 provides information
regarding the criteria set for specific lakes witlihe state. Weatherby Lake water
quality criteria can be found in this table. Timéarmation has been summarized here for
convenience.
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Lake Lake County Site-Specific Criteria (ug/L)

Ecoregion TP ™ Chi

Plains Weatherby| Platte 16 363 51
Lake

As previously mentioned, Weatherby Lake data has bellected through the Lakes of
Missouri Volunteer Program (LMVP) since 1998. phegram is sponsored by the
University of Missouri Columbia and supported by epartment. Data collection
efforts are documented through a quality assurgrogect plan (QAPP) that is
developed in accordance to EPA’s requirements andamce procedures. Additional
information about QAPP procedures can be viewethfEPA’s website:
http://lwww.epa.gov/quality/gapps.html, http://wwpaeyov/quality/gapps.html. Data
generated by the LMVP is shared with the Department

If other water quality data of quality and quantétye available, the Department would
like the opportunity to review the data. The dasé&kage, at minimum, should include
the sample dates, time, site locations, field saropllection type: grab, depth integrated,
composite, etc.), QC information (field and laborg), sample collector training and
experience, name of analytical lab, and methodsde&tdction limits used during
analysis.

Currently, the processes for removing the lake ftoenimpaired waters list would
include the implementation of land management prestor education outreach efforts
to reduce nutrient inputs to the lake system. fdroeess for removing the lake from the
waters of the state designation is beyond the 30&tthg process and will involve other
Department staff.

West Fork of the Black River (WBID 2755)

Newman, Comley and Ruth submitted a comment regguttie proposed listing of the
West Fork of the Black River. There are threeeddht listing years under column “Year
First Listed” for lead and nickel in sediment impaéent, and therefore, would like the
Department to explain the date discrepancies.

MDNR Response and Action:

Yes, the Department agrees. This is an error,\witicbe corrected to reflect that nickel
in sediment was first listed in 2008, the same year lead was also listed.

Additional comments were received regarding thessaent worksheets. A review of
the sediment assessment worksheet data showedistamties with information
received during an open records request. Clatifinavas requested regarding several
inconsistencies.

MDNR Response and Action:

The Department edited and re-assessed all sedichemistry worksheets handling all
duplicate samples in a consistent manner and redtated averages as geomean. A
summary of the updates were provided to the coneneiat e-mail.
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» Bills Creek data was removed for it did not contany nickel, lead, or zinc
metals information (Manganese data only).

» All duplicate samples were merged per stream locattd provide a single
average sample value. The mean data are notedanitisterisk (*).

* Any previously missing data were included in the agsessment.
* The new assessment did not change the status watee body.

Wilsons Creek (WBID 2375), Jordan Creek (WBID 33&t)d Pearson Creek (WBID 2373)

The City of Springfield and EPA submitted commearighe above streams for not being
on the proposed list, nor was information availdblehese streams. EPA indicated the
TMDL has been withdrawn so these waters again aeedDL and should be relisted.

The City of Springfield indicates the age of theteaa data for Pearson Creek is 9 to 13
years old. The city has recent data on Jones Bravtuch indicates levels are good
within this tributary and believes conditions hawgroved in Pearson Creek. The water
body should be assigned to Category 2B or 3B amgdiential impairment not include
“urban runoff/storm sewers” as currently proposed.

The City of Springfield commented that Wilsons Graes originally listed for bacteria
impairment for losing stream protection in 2010 andtends the losing stredsn coli
criterion is not scientifically supported.

EPA stated the TMDL for Wilsons, Jordan, and Paarseeks has been withdrawn so
these waters again need a TMDL and should beedlist

MDNR Response and Action:

During the 1998 listing cycle Wilsons and Pearsoeeks were listed as impaired for
unknown pollutants from unknown sources. It wasduthe 2010 listing cycle when
both of these steams were removed from the imphstediue to TMDLSs developed by
EPA. These TMDLs have since been withdrawn aedefibre, the waters returned to
the 2014 303(d) list of impaired waters.

During the 2004/2006 listing cycle, both Wilsonsl &earson creeks were listed as
impaired for bacteria. A water body will be maimd on the impaired waters list until
significant improvements have been completed invdtershed that addresses the
impairment listing or water quality data indicatesprovements.

During the 2004/2006 listing cycle, Jordan Creelswapaired for low dissolved oxygen
due to unknown reasons. It was during the 201h¢jscycle, Jordan Creek was
removed from the impaired waters list due to théewhody meeting water quality
standards.

The City of Springfield also commented the toxiaita for Wilsons Creek is no longer
representative of current conditions and conditioenge greatly improved since the data
were collected. In addition, the city states tle&tment should reevaluate habitat
conditions for Wilsons, Pearson, and Jordan cre&ke city believes the study stream
segments may be smaller than those of refereneanstorders, and under Missouri’s
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new rule these sections of Wilsons, Jordan, andsBra&reek will be classified as
headwater streams.

MDNR Response:

The Department does not understand this concetimi@time. Currently, Wilsons and
Pearson creeks are not listed due to toxic cond#tioHowever, as stated by EPA in a
previous comment (page 3), EPA Region VII Envirgriedé&Services Division has
recently identified streams [Wilsons Creek (WBIOD23 North Branch Wilsons Creek
(WBID 3745), Jordan Creek (WBID 3374), and JonemBh (unclassified tributary of
Pearson Creek)] that should be listed for toxictbot sediments according to the state’s
methodology. A majority of this data is availableSTORET or can be provided by
EPA.

EPA requested the Department assess this datadorporation into the proposed 2014
303(d) list. The Department has downloaded tha gabvided by EPA into the
Department’s water quality assessment databaseveer, due to timing and receipt of
the data, the Department did not have adequate tingssess the data and allow
appropriate time for stakeholder review, discusseamd comment. The Department
requests the assessment and/or listing of thesarss be postponed until the 2016 listing
cycle.

Whetstone Creek (WBID 1505U)

EPA submitted comments on Whetstone Creek to itelitee TMDL used to delist the
creek was not approved for the upstream uncladssigment. The TMDL does not
target a loading capacity which would result in trepwater quality standards.

MDNR Response:

The Department does not understand EPA’s decisiatabement for East Whetstone
Creek 1505U (previous numbered as WBID 3964) aadlugtification for leaving this
segment on the proposed 2014 303(d) list. Ther@idMDL allocated a point source
ammonia load of zero pounds for this segment oftdéek, which is currently impaired
by ammonia solely by the Mountain Grove lagoontdisge. It would seem that
correction of the problem lies in the setting amfloecing water quality based permit
limits, not with correcting a deficiency in the TMD

Woods Fork (WBID 2429)

Newman, Comley and Ruth submitted comments regauittie proposed listing of
Woods Fork. It was noted that the IBI score chad a stream order of 1 and 2 with
corresponding IBI scores for categories of unimgggirnconclusive, suspected
impairment and impairment. In previous meetinggiwiDC and MDNR, there was
consensus that it is not appropriate to utilizk fBlI for first and second order streams.
Therefore, why is this column included in the dsitaet?

MDNR Response:

First through fifth order streams will be assessédten available data allows. Assessing
all stream orders provides the Department an oesial of the health of a water. The
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RAM data may be used to shotahd 2 order streams are unimpaired but the LMD
does not allow use of the RAM data to rate thesanss as impaired.

The bioassessment data sheet states that “a refieancurrent habitat scores indicate
habitat was not impaired at the time of each fistvey.” However, there was no habitat
data/information included in the data sheet. # been requested the Department revise
and supplement its data sheets to include halatafidformation for both the test
stream/study and local reference streams.

MDNR Response and Action:

The habitat scores for Woods Fork and referenceasiis were provided by MDC. The
QCPH1 (habitat) scores were added to the assesswwksheet for Woods Fork (an
electronic copy was provided to the commenter si@ad communication).
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EPA Comments to MoODNR on 2014 Draft 303(d) List
Bruce Perkins, Region 7 Integrated Reporting Coatair
December 16, 2013

MDNR response provided via e-mail on January 21420

In the assessment of causes like dissolved oxygempld; the binomial is only applicable when
there are 30 or fewer samples according to the #6tldg methodology. There are instances in
the proposed delistings where this methodologptdailowed. These include the North Fork
Cuivre River (WBID 0170) and Williams Creek (WBI®34). There are some water bodies
where the binomial is used with greater than 30pdasrbut that there are less than 30 samples in
the last three years and an application of therhiabshows the water body is meeting water
quality standards for the last three years. Theslede Burris Fork (WBID 0968), Coldwater
Creek (WBID 1706), Dardenne Creek (WBID 0221), Zamte Creek (WBID 0222), Dark
Creek (WBID 0690), Grand Glaize Creek (WBID 2184gline Creek (WBID 1709), Tributary
to Big Otter Creek (WBID 1225) and Watkins CreekB\Y 1708).

* The department has used the binomial to assesg&ecent rule” pollutants with more
than 30 samples. The department has done so bedaibinomial is a better method
than a straight ten percent calculation.

» The department only use the last three years @ @aen evaluating toxics, however, for
the “ten percent rule” pollutants we use older daslong as it appears to remain
representative of current conditions. For instanCeldwater Creek, the last three years
of data were assessed for Chloride, while the erdata set (182 data points) for
Dissolved Oxygen was used for the assessmentifi€daon: Should the state be only
looking at the last three years of data for thertfgercent rule” pollutants?

Hays Creek (WBID 0097) and Dry Fork (WBID 3178) higiwatershed size to assess biological
samples is allowed in the MO water quality standgkdO 10 CSR 20-7.031(4) (R)] where the
size is not significantly different than refererstezams in the same ecoregion. For these two
streams the statistical significance was not catedl to show that reference streams in the same
ecoregion were significantly larger. Additionalfgy Hays Creek the state used control streams
instead of reference streams identified in Talae directed by the state’s water quality
standards.

» Over the last couple years, the department hascagiee(DNR) lab biologist to monitor
2" order to small 8 order streams to gain a better understanding ofrapairment or
extent of impairment. Since these streams are sfteller than what is stated in Table |
of the MO water quality standards. In order to mak appropriate and accurate stream
comparison, it is then extremely important to asssall streams against others of
similar size and features. Therefore, several somitrol streams are chosen based
upon similar Valley Stream Types (VST) charactessis the study stream. Department
biologist thoroughly review the VST database armaugd-truth all the control streams.

It important that streams of similar size are comguhin order to accurately complete an
accurate assessment. The department is confideralb biologists are competent, and
are appropriately selecting control streams througbrough investigation and
comparison using the best available methods (V&Lyngl- truthing, etc).
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Urban stream sampling by the U.S. EPA Region 7renmiental services division has identified
streams which should be listed for toxic bottomisethts according to the state’s methodology.
These include Brush Creek (Jackson County, untikeddributary to Blue River, USGS Reach
Code 10300101000565 and 10300101000566) for nuraétAtd compounds (These findings
are consistent with USGS studies performed in #nkee portions of the 2000'’s), Blue River
(WBID 0419 and 0418), Line Creek (WBID 3575), ShGatek (WBID 0397) and East Fork
Shoal Creek (WBID 0398) for cadmium, Wilsons Cr@aBID 2375) for lead and numerous
PAH compounds, North Branch Wilsons Creek (WBID 3)/#r zinc, Jordan Creek (WBID
3374) for numerous PAH compounds and Jones Bramatigssified tributary to Pearson Creek,
USGS Reach Code 11010002001683) for lead. Thisislataailable in the EPA on-line data
management program STORET. Data for Brush, LineaBénd East Fork Shoal creeks for the
years 2010 and 2011 were not successfully upload8@ ORET and are included with this
comment for consideration. The data is also aviglah the web site KCWaters.org.

* The department has down loaded the data providetidiS EPA Region 7 into the
department’s water quality assessment databaseveder, due to timing and receipt of
the data, the department does not have adequagettirassess the data and allow
appropriate time for stakeholder review, discusseamd comment. The department
requests the assessment and/or listing of thesarss be postponed until the 2016 listing
cycle.

The TMDL for Wilsons, Jordan and Pearson creekdeas withdrawn so these waters again
need a TMDL and should be relisted.
» The departments TMDL unit agrees these waters dHmitelisted on the current 303(d)
impaired waters list.

For Troublesome Creek (WBID 0074) the habitatasest as not being acceptable for the
bioassessment to yield acceptable results. IrcHss one reason stated for poor habitat is
sediment. Sediment is itself a pollutant and ifisexsht is preventing the stream biota from
meeting full compliance, it would seem that theavdtody segment should be 303(d) listed for
sediment.

» Troublesome creek, the section in question islower gradient upland setting near the
upper end of the watershed. This portion of theash channel is developed in glacial
till and will naturally have a significant amount fine sediments regardless of current
landuse. Because of this, the department believess appropriate to re-categorize
Troublesome Creek as a category 4c.

The TMDL used to delist Whetstone Creek (WBID 150%kds not approved for the upstream
unclassified segment. The TMDL does not targetdiloy capacity which would result in
meeting water quality standards. Further infornmaba this can be obtained from the final EPA
action on the 2012 Missouri 303(d) List where théger body was added back to the list.

* The department does not understand EPA’s decisigtatement for East Whestone
Creek 1505U (previous numbered as WBID 3964) aadlugtification for leaving this
segment on the proposed 2014 303(d) list. Ther@aidMDL allocated a point source
ammonia load of zero pounds for this segment ofibek, which is currently impaired
by ammonia solely by the Mountain Grove lagoonhdisge. It would seem that
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correction of the problem lies in the setting amfloecing water quality based permit
limits, not with correcting a deficiency in the TMD

The TMDL proposed to delist Chat Creek (WBID 31&8)cadmium was only approved for
zinc. As such this water body should remain ligteccadmium.

* The data for Chat Creek was evaluated as per tig 20MD. There was only one
exceedence of cadmium during stable flow conditiotise last three years of data, and
thus it was not listed. However, the tributaryttdalivers most of the cadmium and zinc
to Chat Creek is Baldwin Park Trib which is on greposed 2014303(d) list for
cadmium.

Fox Creek (WBID 1842), is the unknown listing fr@&@12 being replaced with the aquatic
macroinvertebrate bioassessment new to the 20tiglisycle?
* This s correct

Dardenne Cr (WBID 0221) does the Aquatic Macroiteferate bioassessment replace the
unknown cause from 2012?
* This is correct

Koen Creek (WBID 2171), the data collected in 19@& discounted because of questions about
its quality. As the data was collected under th& REMAP program according to the EPA
QAPRP for data collection it should be considerelithvifithat program’s requirements meet the
state’s methodologies. As such, if there is notamtl data to change the assessment done for
the 2012 list and this water should remain listedhapaired.

* The department chose not to use the REMAP fish oamndata because the collection
method differed somewhat from the methods useaeldg AM program, and the
department was concerned the differences may hadvam effect on the IBI scores. The
department also had some concerns that despitg laeihird order stream, there was
very little water in this stream most of the year.

For Coldwater Creek (WBID 1706) all available datas not assessed. The chloride
concentration on 2/21/2012 was 274 mg/L which edsébe chronic water quality criterion.
This data is available from the state’s web dasacdesite (
http://www.dnr.mo.gov/mocwis_public/wqa/waterbodg8t#.do )With the sample taken on
1/5/2010 identified in the assessment spreadshe#tit water body, there were greater than one
exceedance of the chronic chloride criterion inlts three years.

* The department agrees this was an assessment error.

TheE. colidata used to delist the North Fork Cuivre RiveB({¥ 0170) was collected in a
different segment of the stream below the confleenith Indian Creek (WBID 0171). As such
this shows North Fork Cuivre River (WBID 0158) istfiimpaired but does not provide good
cause that the upstream segment is not impaired.

* The department agrees.
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For Turkey Creek (WBID 3282) the assessment she@ates impairment for lead in water not
sediment. Additionally, this water body was listelimpaired for lead in water for 2012.
* The department would like to clarify. There are flurkey Creek assessment
worksheets: one covering WBIDs 3216, 3217 locatethsper County, while the other
WBID 3282 is located in St. Francois County. WBH16 and 3217 assessment
worksheet provides information on the impairmentdad in sediment, and WBID 3282
assessment worksheets provides information omtpairment for lead in water.

Peruque Creek (WBID 0217 and 0218) The delistingaifganic sediment is not accompanied
by any data files that show the inorganic sedingenb longer exceeding the narrative translator.
MDNR water quality data search does not indicaz¢ éimy new sediment samples have been
collected since the 2012 list. Additionally, theseno fish assessment data provided on the
review web site for the new listed impairment foede two segments.

» The department agrees, the sediment depositionsiveets will be included on the
department’s 303(d) website.

* The department did not include an assessment éofish community because the
department does not have one. The listing for &euCreek was added to the list by the
USEPA Region 7 and the rational was included inr theal decision document for one
of the earlier 303(d) lists. The fish bioassesssegplaces the inorganic sediment
impairment.

Center Creek (WBID 3203) The impairment for zincavered by a TMDL.
» The department agrees. The information in our base will be corrected for Center
Creek and it will be removed from proposed 3036t) |

Little Beaver Creek (WBID 1529) Is the sediment amment being used as a pollutant for the
macroinvertebrate community impairment. Shoulceitibted for both?
* There is significant amount of fine sediment demysdownstream of the Smith Sand
and Gravel site, and the department is assumirgishihe reason for the low
macroinvertebrate scores.

Salt River (WBID 0103) No DO data in assessmenessfoz this site.
» The WBID was changed to 7556 and it should have heted on the new worksheet.
This worksheet is available on the department'S@p®ebsite.

Shibboleth Branch has an EPA approved TMDL for lead zinc in sediment and need not be
listed in category 5 (303(d)) but category 4a (TMDL
« A TMDL was developed for Shibboleth Branch WBIR® ivhile the current listing is
for WBID 2170 for Lead and Zinc due to mill tailsag
* On 12/30/2013, EPA noted an error in their comménmtsShibboleth Branch. The
approved TMDL segment for Shibboleth Branch istiedaipstream of the proposed
impaired segment.

Is there an available site where WBIDs and the miaaey are identified and geolocated up to
date with this proposed list?

G-21



Missouri Integrated Water Quality Report and Set®3(d) List, 2014
Missouri Department of Natural Resources

» http://www.dnr.mo.gov/internetmapviewer/makemap.riperlinks are also available
on the proposed 2014 ligtt€p://dnr.mo.gov/env/wpp/docs/2014-303d-list-pdf).p

* The hyperlinks link out to the department’s inténge mapping system for each impaired
water listing. By clicking the identifier iconptovides additional information about the

data, including the WBID.
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Summary of First Public Information Session

Date: November 13, 2013

Time: 10:00 am to 3:00 pm

Meeting: Public Availability Session

Subject: Proposed 303(d) listing and 2016 LisMeghodology Meeting Notes
Attendees:

Trish Rielly, MODNR trish.rielly@dnr.mo.gov ~ 573-526-5297
Jennifer Hoggatt, MODNR jennifer.hoggatt@dnr.mo.g®r3-761-1403
John Ford, MoDNR john.ford@dnr.mo.gov 573-751-7024
Lynn Milberg, MODNR lynn.milberg@dnr.mo.gov 573-526-4681
John Hoke, MODNR john.hoke@dnr.mo.gov  573-526-1446
Leslie Holloway, Missouri Farm Bureau |holloway@mofb.com 573-893-1409

Robert Brundage, Newman, Comley, & Ruabthundage@ncrpc.com  573-634-2266
Michele Gremminger, City of O’'Fallon  micheleg@ofallon.mo.gov 636-379-7632

The public availability session was set up as &rinal meeting to allow stakeholders the
opportunity to provide comments or questions retatod the proposed 2014 303(d) list and the
2016 Listing Methodology Document (LMD).

A few clarifying questions were asked regardingatns proposed for delisting, what
information was used to delist, and if selectedastrs were scheduled for additional monitoring.
For the streams in question that were proposeddiisting, all were originally listed based upon
fish Index of Biotic Integrity (IBI) scores. Ofi¢se streams, the majority proposed for delisting
were due to the lack of habitat data: 1) If theesa lack of habitat data to accompany the fish
IBI scores, the water body was not assessed B¢ iivater body had low habitat score (below
0.39) the water body was not assessed.

Discussions occurred regarding newly listed streantswhat had caused them to be listed
during this listing cycle and not previous cyclér the streams of interest, the water quality
assessment sheets were reviewed which indicatedvagey quality data was available and was
used during this current listing cycle.

Many stakeholder questions and comments relatédtetbioassessment work group discussions,
decisions, or unresolved issues. The main questi@re related to how fish IBI scores were
assessed in relation to poor habitat and how mresiras were added to the list of impaired
waters based upon the assessment procedures tieafioll@ved. Much discussion occurred
between stakeholders and department staff who éeaw involved in the bioassessment work
group. The department plans to use the scoreswreeaded by the biologist for the 2016 LMD.
By following this process, one additional streamulgdhave been added to the impaired waters
list had this process been used for the 2014 30i3¢d)

Other discussions relating to bioassessment woulgtapics (Issue 5) were unresolved: would
a stream be listed as impaired based upon onedaxorgroup? Overall, numeric water quality
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standards would be used to support an impairmensida. However, biological community
information and other numeric translators of gehenigeria would be used when numeric
criteria are available or when general criteriagate impairment.

Clarifying statements were suggested to be add#tetproposed 2016 listing methodology
document, along with a summary of changes thabladrred. Participating stakeholders were
asked to provide examples of preferred wording.

Clarification was provided that fish 1Bl scores ardy used for Ozarks streams. Until other fish
IBI metrics are developed for the other ecoregiomty Ozarks streams will be assessed using
this method. Information was provided to membérhe bioassessment workgroup who were
present. The information summarized how fish IBd dabitat data were evaluated and used
during the 2014 assessment process. Discussidimged for specific streams of concern to
determine if the impairment was due to habitattbeoissues. A follow-up e-mail was sent out
to the workgroup later in the day to provide infation on the listing process for Ozark streams,
and how habitat and low flow concerns were addesgelditional information describing the
fish bioassessment process was recommended talbd tmithe proposed 2016 listing
methodology document.

Stakeholders suggested updating portions of théd308t of impaired waters table to provide a
clearer understanding of what the table is statifitne department may be limited on what
information can be updated and/or changed sinctatile is formatted to match EPA’s database
requirements.

A stakeholder stated the Quality Assurance/Quéliantrol (QA/QC) data needs to be available
to help make sense of the data. A general overgigive department’s process was provided to
help explain the various levels of QA/QC utilizegthe department. Information provided on
the Chemical Analysis results sheets was discussethow information is reviewed to
determine validity of data. In addition, the dep@ent also has established Quality Assurance
Program Plans and Standard Operating Procedurearthtollowed to ensure quality data is
generated.

In closing, the stakeholders were asked to follgwiuwriting with specific questions they

would like addressed. By doing so, their questams$ comments become part of the
department’s administrative record for these esfort
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Summary of Second Public Information Session

Date: December 11, 2013

Time: 10:00 am to 3:00 pm

Meeting: Public Availability Meeting

Subject: Proposed 303(d) listing and 2016 Listingtfddology Meeting Notes
Attendees:

Barbara Yates, Missouri Sierra Club and River BAiidubon Society
Dan Reed, Missouri Sierra Club and River Bluffs Abdn Society
dan.reed@hotmail.com  573-634-2599

David Shanks, Boeing david.l.shanks@boeing.co314-777-9227
Gary Buford, Boeing gary.s.buford@boeing.com314-777-1403
Jennifer Hoggatt, MODNR jennifer.hoggat@dnr.mo.gos73-751-1403
Mary Culler, MODNR mary.culler@dnr.mo.gov  660-385-8000
Randy Crawford, Geosyntec Consulting rcrawford@geosyntec.com573-443-4100
John Ford, MoDNR john.ford@dnr.mo.gov 573-751-7024
Kirk Lambrecht, MODNR kirk.lambrecht@dnr.mo.gowb73-526-6802
Trish Rielly, MODNR trish.rielly@dnr.mo.gov ~ 573-526-5297

Robert Brundage, Newman, Comley & Rutirundage@ncrpc.com  573-634-2266
Holly Neill, Stream Team Watershed Coalitioallyneill@nstwc.org 800-781-1989
Robert Voss, MoDNR robert.voss@dnr.mo.gov 573-522-4505

The public availability session was set up as &rimal meeting to allow stakeholders the
opportunity to provide comments or questions retatod the proposed 2014 303(d) list and the
2015 Listing Methodology Document (LMD).

Several attendees stated they were interestedrinitg more about the 303(d), LMD processes
and what happens to a waterbody after it has bstl las impaired. Therefore, a summary of
the history of Section 303(d) of the Clean Watet @&ud requirements were provided and
discussed. In addition a general explanation afsiliri’s monitoring and assessment activities
and processes were described.

An overview of the proposed 2014 303(d) list and®0QMD was provided. The proposed
303(d) list overview focused on the number of neatesbodies added to the list, the top 5
pollutants, and causes, while a summary of the Liblfised on specific and/or major revisions.

A majority of the specific questions directly réteat to the proposed 2016 LMD, were related to
the bioassessment work group discussions, decjsonmresolved issues. The main questions
related to the habitat scores and how they weligeatefor invertebrates and fish (aquatic
macroinvertebrate 75% of reference threshold aB8d QCPH1 score). Stakeholders asked if
supporting documentation could be provided to suppoeshold decisions. Habitat questions
relating to aquatic macro invertebrates, followhoffermation was provided directly to the
stakeholder who had initiated the question. Tlermation can also be referenced from the
Departments standard operating procedures. Qusstdating to Fish IBI habitat scores, where
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directed to the Missouri Department of Conservat@nce information has been received, it will
be provided to the participating stakeholder(s).

A stakeholder the Department is solely responddriereating the list of impaired waters, and at
times the Department relies or defers to othee stgencies to make a decision about an
impairment. It was explained, in instances wtibeeDepartment relies on others outside our
agency to provide environmental data (e.g. fismmainity), the Department may also seek
assistance of others that may have more experigtic@nalysis of certain types of data.

Clarification regarding Site Specific Nutrient @rila was provided. At this time, only those
lakes provided in Table M of the 10 CSR 20-7.03 assessed for nutrients and chlorophyll a.

In closing, the stakeholders were asked to follgairuwriting with specific questions they

would like addressed. By doing so, their questams$ comments become part of the
Departments administrative record for these efforts
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